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How to Use the 1960 Buyers' Guide 


The fifth Aviation Week Buyers’ Guide issue in- 
cludes listing of Canadian firms serving the aircraft 
industry. You will find these companies listed sepa- 
rately in the Manufacturers’ and Distributors’ In- 
dexes, but integrated alphabetically with U. S. firms 
in the product listings. 


SECTIONALIZED FORMAT . . . 

The Guide divides its manufactured products list- 
ing into five separate sections of related interest. 
This is done for convenience in finding any par- 
ticular product or service. 


IF YOU ARE BUYING . . . 

Refer to the alphabetical product index which 
follows to find the page number of each specific 
product with its manufacturers. Types of one prod- 
uct appear as subheads under the pertinent product 
heading, and are indicated after each manufacturer’s 
address. 


IF YOU ARE SELLING . . . 

You will find the names of the buyers of com- 
plete systems and components for the military 
services between pages 32 and 44, and for the 
commercial airlines on page 361. 


MANUFACTURERS AND DISTRIBUTORS . . . 

An alphabetical listing of manufacturers whose 
products are featured in this Guide begins on page 
17. A similar listing of distributors serving the 
aircraft industry begins on page 370. 


BOLD FACE LISTINGS . . . 

Advertisers in the Guide are bold-faced in the 
Manufacturers' Index, the Distributors' Index and 
in the Product Listings, and page numbers of their 
advertisements are shown. 


ADVERTISED PRODUCTS . . . 

An index of advertisers, with page numbers of 
their ads, begins on page 372. A special index of 
advertisers’ products beginning on page 31 will 
help you to obtain complete information on 
products quickly and easily by referring to the 
advertising pages. 


READER SERVICE . . . 

Further information on all products advertised 
in the Guide is quickly available. Use the conven- 
ient, postage-paid card inserts, placed throughout 
the book, which are keyed to advertisements. 


SECTIONS OF GUIDE 


mmmmm 


H ■ AIRCRAFT. This section lists products that ore installed 
either complete or as major systems in on airplane. 
Powerplants, major components, such complete units as 
seats or control assemblies are to be found herein. 




g- MISSILES, SPACE VEHICLES AND COMPONENTS. Listings 
are similar to those in Section A, but are applicable 
specifically to missiles. Specialized supporting equipment 
is also listed, but common support items are not in- 
cluded here. 



Q> AVIONICS. The specialized equipment listings in this 
section include all the common parts — tubes, transistors, 
switches and rheostats — plus the large radars and com- 
puters, fire-control systems and specialized units that 
extend man's knowledge and control of a weapon. 




Q. SUPPORT EQUIPMENT AND SERVICES. The increasing 
importance of the task of support of a weapon system 
is recognized by setting these items apart in a category 
of their own, including all the hardware items, fasten- 
ers, raw materials and services that go into support 
functions. 


£. AIRLINE AND AIRPORT EQUIPMENT. In this section are 
listed the hundreds of companies, small and large, that 
sell transportation of people or cargo,- the manufactur- 
ers of large fixed items like hangars and runways and 
lighting systems,- and services of airport contractors. 
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1960 Buyers' Guide Product Index 


Antenna Feed Systems. . 


Accessory Drives, Hydraulic.. 


a. Electric Mot. 

b. Hydraulic 

c. Pneumatic 


d. UHF 

e. VHF 

f. Telemel 


a. Ball 

b. Ball (Miniature) 

c. Jewel 

d. Needle 

e. Oilless 

f. Plain 

g. Rod End 

h. Roller 

i. Roller (Taper) 

j. Special Purpose 

k. Needle Thrust 


Ami-Vibration Equipm, 


Afterburners 

Aftercoolers 

Air Adapters, Cas Turbine Engine 

Air Carriers 

Air Conditioning, Airborne 

Air Conditioning, Ground 

Airframe Components 


a. Transmissi 

b. V- 

Belts, Safety 

Belts & Straps. . . 
Benches, Work . . 
Berths, Aircraft . 
Binoculars 


Babbitt Metal 217 Blades 52 


b. Mercury 

c. Nickel Ca< 

d. Silver Zin 


Blocks, Connector 
Blowers & Fans. . 
Boards, Bulletin . 


b. Flight 

c. Ignition 

d. Fuel 

e. Special Atmospheres 

f. Circuit 

lemometers 350 

iodizing & Plating Equipment 217 


f. Storage 

g. Silver Cadmium 

h. Zinc Silver Chloride 


b. Engine 

c. Explosive 

d. External-Intern 

e. Shear 

f. Special 

Bomb Racks, Shackles 
Bombsights 
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Boosters, Ammunition 220 

Boosters, Missile 91 

Boring Machines 220 

Boxes 220 


b. Junction & Panels 

c. Badio Jack & Station 

Boxes, Ammunition 


Brackets, Puller 221 

Brakes 52 


a. Electrical 

b. Helicopter Rotor 

c. Hydraulic 

d. Mechanical 

f. Propeller 

g. Thrust Reversal 


Breathers, Engine 53 

Broaching Machines 221 

Brushes, Motor & Generator. ... 129 

Buckles 221 

Bulling Equipment 221 

Buildings, Airport 350 

Bulbs, Temp. Resistant 129 

Bumpers, Protective 221 

Bushings 221 

a. Drill 

b. Metallic 

c. Non-Metallic 

Business Systems 221 


Cabin Pressure Regulating Sys- 


Cabincts & Racks, Avionic 

Cable 

a. Bonding 

b. Coaxial 

c. Electric 

d. Ignition 
c. Shielded 

Cable • • 

a. Control 

b. Mechanical 

c. Communications 

d. Plastic 

Cable Assemblies 

a. Electrical 

b. Thermocouple 

Cable Assemblies, Mechanical. . . 

b. Machine Gun 


53 

129 

130 


129 


221 

222 


222 


a. Metallic 

b. Non-Metallic 


Camshafts 53 

Cannon, Aerial 53 

Canopies, Hoods 53 

Canvas 222 

Capacitors 13® 

a. Fixed 

b. Variable 

Caps 222 


a. Dust Excluder 


b. Filler 

c. Filter 

Capsules, Escape 53 

Carburetors 53 

Carpeting, Rugs 222 

Cartridges, Starter 222 

Carts 350 


a. Baggage & Cargo 

b. Battery 

c. Cabin Service 

d. Water 
c. Hose 

Cases, Data & Map 


Cases, Instrument 222 

Casters 223 

Castings 223 


a. Centrifugal (Ferrous) 

b. Centrifugal (Nonferrous) 

c. Die (Ferrous) 

d. Die (Nonferrous 

c. Precision (Ferrous) 

f. Precision (Nonferrous) 

g. Sand (Ferrous) 

h. Sand (Nonferrous) 


Catapult 223 

Catches 223 

Cement 223 


a. Asbestos 

b. Pipe-Joint 

c. Plastic 

d. Rubber 

e. Rubber-to-Metal 


Ceramics 223 

Chains 224 

Chains & Sprockets 224 

Chambers, Rocket Motor 91 

Changers, Frequency 130 

Channels 224 

a. Metallic 

b. Non-Metallic 

Chargers, Battery 351 

Chargers, Gun 53 

Charts & Maps 224 

Chemical Milling 224 

Chemicals 224 

Chocks, Wheel 224 


Choppers (Vibrators) 131 

Chronographs 224 

Chronometers 224 

Chutes, Ammunition 53 

Circuit Breakers 131 

Circuits '31 

Clamps 224 

a. Conduit 

b. Harness 


d. Mechanical Cable 

e. Special 

Clasps & Tiedown Equipment. . 225 


Cleaners 225 

Cleaning Equipment 225 

Clevis & Rod Ends 225 

Clips 225 

a. Battery 

b. Conduit 


c. Mechanical Cable 


f. Tube 

Clocks, Aircraft 53 

Cloth 226 

a. Cotton 

b. Glass 


d. Plastic 

e. Rubberized 

f. Sidewall 

g. Wire 

h. Micronic Filter 

Clothing 226 

c. Protective 

Clutch, Torque Control 54 

Clutches, Eleelric Motor 131 

Clutches, Helicopter 54 

Clutches, Magnetic 131 

Coalings 226 

a. Finishing 




e. Protective 

f. Rain Repellant 

g. Special Purpose 

Cocks, Drain Shutoff 227 

Coils 131 

Coils, Booster (Ignition) 131 

Coils, Magnetic 135 

Collimators 227 

Columns, Control 54 

Communications Equipment . . . 131 

a. Airborne 

b. Ground 
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Commutators 132 

Comparators 227 

Compasses 132 

a. Magnetic 

b. Remote Indicating 

a. Caulking, Sealing 

b. Cleaning 


c. Electrical Insulating 

d. Finishing, Rubbing 


c. Lapping 
f. Metal Cleaning 

Compressor Assemblies 54, 92 

Compressors, Air & Gas 227 

Computers 132 

a. Air Data 

b. Analog 


c. Bomber Fire Control 

d. Digital 

e. Fire Control 

g. Offset Track 


a. Electric 

b. Fiber 

e. Ignition Wire 

d. Metal (Flexible) 

e. Metal (Rigid) 

Cones, Exhaust 54 

Cones, Nose 92 

Connectors 133 

a. Battery 

b. Coaxial Cable 

d. Electric (Firewall) 

e. Electric (Subminiature) 


b. Oxygen Equipment 


c. Rack & Panel 

d. Sled & Skid 

Connectors & Fittings 228 

Construction Contracts 351 

Construction Equipment 351 

a. Building 

b. Field 

Containers 229 

a. Engine 

b. Food 

c. Missile 

d. Shipping 


e. Small Miscellaneous 

f. Cargo 


Containers 92 

a. Ground Transport 

b. Storage 

Control Assemblies 54, 93 

Control Systems, Air Traffic. . . . 229 


Control Systems, Nuclear 229 

Control Towers, Mobile 229 

Control Units, Brake 54 

Controls 54 


a. Cabin Air 

b. Constant Speed 

c. Cyclic-Pitch 

d. Cycling 


h. Automatic Throttle 
Controls 230 

a. Machine Tool 

c. Push-Pull 

Controls, Electronic 133 

Controls, Engine 93 

Converters 134 

b. Digital to Analog 

c. Electric 


c. Magnetic 

Converters, Liquid Oxygen 55 

Conveyor Systems 230 

Coolants 230 

Coolers, Oil 55, 93 

Cooling Systems, Electronic 135 

Cords, Shock 230 

Cork 230 

Counterbalances, Crankshaft ... 55 

Countermeasure Systems 135 

Counters, Electric 135 

Counters, Electronic 136 

Counters & Transmitters, Ammo. 55 

Countersinks 230 

Counterweights 55 


a. Cable 

b. Fluid, Helicopter 
e. Hydraulic 

d. Shaft 

c. Tube 


Couplings 230 

Couplings, Microwave 136 

Covering 231 

a. Seat 

b. Wing Walkway 

Covers 231 


a. Combustion Chamber 


b. Protective 

c. Slip 

d. Wing 

Cowlings 55 

Crankcases 55 

Crankshafts 55 

Cryogenic Equipment 94 


Crystals 136 

a. Barium Titanate 

b. Infrared 

d. Tourmaline 

Curtains 231 

Cushions, Seat 231 

Cylinders 231 

a. Air 

b. Compressed Gas 

e. Oil-Hydraulic 

Cylinders, Recip. Engine 55 

Cylinders, Rocket Engine 93 

Dampers 231 

a. Control 

b. Pulsation 

c. Vibration 

Deboosters 232 

Dccalcomanias 232 

Defrosters, Windshield 55 

Degreasing Machines 232 

Dehumidifiers 232 

Dehydrators 232 

a. Oxygen Equipment ^ 

b. Pneumatic Systems 

De-Icing Fluid 232 

De-Icing Systems & Controls. ... 56 

Delay Lines 137 

Demagnetizes 137 

Demodulators, Electronic 137 

Desiccators 232 

Designers, Engineers, Airport 

Consultants 351 

Deslruct Systems 56 

Detectors 232 


a. Crack 

b. Detonation 

c. Fire 

d. Monoxide 
c. Nuclear 

f. Smoke 

g. Radiation 

h. Leak 


Detergents 233 

Dials, Luminous 233 

Diaphragms 56 

a. Jet Engine, Nozzle 

b. Recip. Engine 

Dies 233 

Diffusers, Air 233 

Diffusers, Gas Turbine Engine . . 56 

Diodes 137 

Dipsticks 233 
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Direction Finders, Automatic. . . 137 

Directors, Flight 137 

Disconnects 233 


a. Cable 

b. Control Systems 

c. Ignition Systems 

d. Personal Equipment 
Distance Measuring Equipment . . 138 


Distributors 56, 94 

a. Fuel 

b. Prop Anti-Icing Fluid 

Dollies 233 

Doppler Radar Systems 138 

Drafting Equipment 234 

Driftmeters 56 

Drilling Machines 234 

Drives 234 

b. Flexible Cable 

c. Gear 


d. Hydraulic Systems 

e. “L” 

f. Right-Angle 

g. Rotor 

h. “T” 

i. Tachometer 

j. Torque Tube 


Drones 94 

Drums, Brake 56 

Dryers 234 

a. Metal Parts 

b. Paint 

Ducts 234 

a. Exhaust 

b. Flexible 


c. Non-Flexible 
Dusting, Fogging, Spraying 


Equip 235 

Dynamometers 235 

Dynamotors 138 


Earphones 138 

Ejection Systems & Components 56 

Elbows, Pipe 235 

Electric Power Systems 138 

Electrical Distribution Equip- 
ment 351 

Electrometers 138 

Electroplaters 235 

Energizers, Aircraft Starling. . . . 138 

Engine Accessories 56, 94 

Engine Handling Equipment. . . . 351 

Engines 57 

a. Auxiliary Power Unit 

b. Gas Turbine 


c. Reciprocating 

d. Turboprop 

Engines 

a. Gas Turbine 

b. Pulse-Jet 

d. Rocket 


Engines, Auxiliary Power 351 

Exhaust Assemblies, Systems. .57, 95 

Explosives & Components 235 

Extrusions 235 

Eyebolts 235 

Eyelets 236 

Eyes, Wire Cable 236 


FAA Approved Repair Stations. . 357 

Fabrics & Tape 236 

Fabricators 57, 95 

a. Metal Parts 

b. Plastics 

c. Plywood Molded Parts 

d. Powdered Metal Parts 


Fabricators, Avionic 139 

Fabrics, Coated 236 

Facings, Clutch 236 

Facsimile Equipment 236 

Fairings, Propeller 236 

Fairleads 236 

Fans 236 


a. Cooling 

b. Defrosting 

Fasteners 

a. Blind 

b. Cowl 

c. Self-Locking 

d. Slide 

f. Special Purpose 


Felt, Sheet & Strip 237 

Fencing 237 

Ferrules 237 

Fertilizers & Weed Killers 352 

Fiber, Vulcanized 237 

Files 237 

Filters 237 


b. De-Icing Systems 

c. Fuel 

d. Gaseous 

e. Gasoline 

f. Liquid 

g. Oil 

h. Pneumatic Systems 

i. Vacuum Systems 

Filters 139 


a. Microwave 

b. Radio 

c. Radio Noise 

d. Special Purpose 

e. Electronic 

f. Telemetering 

g. Infrared 


Fire Alarm Systems 238 

Fire Control Systems 59, 139 

Fire Detection Equipment . . . 59, 352 

Fire Extinguisher Agents 238 

Fire Extinguisher Systems 238 

Fire Extinguishers, Hand 238 

Firewalls 59 

Fittings 238 

a. Belt & Strap 


b. Conduit (Electrical) 

c. Hydraulic Systems 

d. Metallic 

c. Non-Metallic 
f. Seat Attachment 


Fittings, Conduit 140 

Flame Holders, Ramjet 97 

Flaps 59 

a. Cowl 

b. Wing 

Flares 60 

Flashers, Position Light 60 

Flashlights 238 

Flight Control Systems 97, 140 

Flight, Info Boards, Electric. . . . 352 

Floats 60 

Floodlights 352 

Flooring 60 

Flotation Gear 60 

Flow Proportioned 60 

Flowmeters 238 

Flowmeters, Liquid 239 

Fluids 239 

a. Cooling 

b. De-Icing 

c. Hydraulic Systems 

Fluxes 239 

Flywheels 239 

Foil 239 


a. Aluminum 

b. Lead 

c. Stainless Steel 
e. Platinum 


Food Service Equipment 60 

Forging Equipment 239 

Forgings 239 

b. Flat Die 
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Forks, Cable, Wire 240 

Freight Forwarders 349 

Frequency Standards 140 

Fuel Systems & Equip., Aircraft 60 
Fuel Systems & Equip., Airport . . 352 
Fuel Systems & Equip., Missiles 97 

Fuels 97, 240, 352 

Fuels, Rocket 240 

Furnaces 352 


a. Vacuum 

Furniture (Chairs, Divans, etc.) 61 
352 


Fuse Holders & Accessories.... 140 
Fuses 240 


a. Hydraulic 

b. Pneumatic 

c. Electric 

d. Mechanical Time 


Fuses, Electric 140 

Fusing Systems 97 

Gages 240 


a. Air Pressure 

b. BMEP 

c. Compression 

d. Cylinder Head Temp, 
c. Differential Pressuro 

f. Fuel Pressure 

g. Fuel Quantity 

h. Hydraulic Pressure 

i. Inspection & Testing 

j. Liquid Level 

k. Manifold Pressure 

l. Oil Level 

m. Oil Pressure 

o. Outside Air 

q. Suction 

r. Tire 

8. Torque Pressure 


t. Vacuum 

Galleys & Equipment 61 

Galvanometers 140 

Gaskets 241 

a. Metallic 

b. Non-Metallic 

c. Ring & Hose 

Gear Assemblies 241 

Gear Boxes 241 

Gear Cutters 242 

Gears 242 

a. Metallic 

b. Non-Metallic 


c. Powdered Metal 


d. Prop Reduction 

e. Radio Instrument 

Generators 140 

a. Electric (a.c. & d.c.) 


b. Frequency 

d. Tachometer 

c. Pulse 

Generators 242 

a. Gas 

b. Liquid Oxygen 

Glands, Hydraulic 242 

Glass 242 


a. Bullet-Resisting 

b. Fiber Sheets, Strips 

c. Heat-Resistant 

d. Polarized 

e. Safety 

f. Laminated Plastic 


Gliders & Sailplanes 61 

Cloves, Protective 243 

Goggles 243 

b. Shop 

Governors, Propeller 243 

Graphite 243 

a. Colloidal 

b. Lubricating 

Greases 243 

Greasing & Lubricating Equip. . 243 

Grinding Machines 243 

Grips, Control Stick 243 

Grommets 243 

a. Metallic 

b. Non-Metallic 

Ground Handling Equipment... 243 

352 

Ground Heating Equipment. . . . 244 

353 

Ground Support Equipment .... 98 

a. Erectors 

b. Gantries 

c. Power Supply, Electrical 


d. Power Supply, Hydraulic 

e. Power Supply, Pneumatic 


f. Servicing Towers 

g. Transport Trailers 

Ground Test Equipment 99 

Guards, Switch 141 

Guidance Systems 100 

Guidance Systems, Pilotless Air- 
craft 141 

Guides, Valve 244 

Guns 61 

a. Flare 


b. Machine 


Cuns, Rivet 244 

Cunsights 61, 141 

a. Automatic Computing 

b. Bead, Ring 

Gyros 141 

a. Artificial Horizon 

b. Directional 

c. Integrating 

d. Rale 

e. Free 


Handles 244 

Handling & Loading Equipment 101 
Handsets (Interphone, Radio) . . 142 

Hangar Doors 353 

Hangars 353 

Hangers, Cable 245 

Harnesses 142 

a. Electric 

b. Ignition 

c. Thermocouple 

Harnesses, Shoulder 61 

Headlining 245 

Headrest Covers 245 

Headsets 142 

Heat Exchangers 245 

Heat Transfer Units 102 

Heat Treating Equipment 245 

Heater Muffler Assemblies 245 

Healers 61 


a. Anti-Icing 

b. Armament 

c. Cabin & Cockpit 

d. Carburetor 

e. Combustion 

f. Electric 

g. Oil 

h. Propeller 

Heaters, Portable Ground.. 245, 353 


Heating Elements 62, 102 

Heating Equipment 245 

Heating Systems & Controls. ... 62 

Heating Elements, Flexible 245 

Helicopters 62 

Helmets 245 

a. Crash 

b. Sound 

Hinges 245 

Hoists (Airborne) 246 

Hoists & Lifts, Powered 246 

Honeycomb, Structural 246 

Honing Machines 246 

Hose 246 

a. Air 

b. Flexible Metallic 

c. Flexible Non-Metallic 
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d. Fuel, Oil 

e. Hydraulic 

f. Metal 

g. Rubber & Synthetic 

Hose Assemblies, Flexible 246 

Housings, Plug In 142 

Hub Assemblies, Helicopter Rotor 62 

Hubs, Propeller 62 

Humidistals 247 

Humidity Control Systems. . .62, 247 
Hydraulic Systems & Controls. . 247 

Hydroskis 62 

Hyperhemispheres 247 


Igniters, Jet Engine 62 

Igniters, Rocket 102 

Illuminizing. Dial 247 

Impellers 63, 102 

Inclinometers 248 

Indicators 63 

a. Airspeed 

b. Angle-of-Attark 

c. Angle-of-Yaw 

f. Fuel Mixture 

g. Ground Position 

h. Ice Warning 

i. Oxygen Warning 

k. Rnte-of-Climb 

m. Stall Warning 

n. Temperature 

o. Thrust 

p. Turn & Rank 

q. VOR. RMI 


Indicators 248 

a. Humidity 

b. Temperature 

Inflation Cear 248 

Infrared Detectors 102 

Infrared Systems 103 

Inhalators 248 

Inhibitors, Rust 248 

Injection Systems 63 

a. Fuel 

b. Water 

Inserts 248 

a. Fasteners 

b. Screw Thread 

c. Valve Seat 

Inspection Equipment 248 


a. Fluorescent 

b. Magnetic 

c. Optical 

d. Ultrasonic 

e. X-Ray 

f. Precision Measurement 

g. Dimensional 

Installations, R&D 248 

Instrument bunding Systems. . . . 143 

Instrumentation, Nuclear 249 

Instruments 64 

a. Aircraft 

b. Helicopter 

Instruments 249 

a. Ancillary Equipment 

b. Surveying 

c. Optical 

Instruments, Electrical 143 

Insulation 249 

a. Acoustic 

b. Thermal 

Insulation, Electric 143 

Insulators, Electric 143 

Insulators. Shock & Vibration. . 249 

Integrators, Electronic 143 

Intercom Systems 144 

Intercoolers 64 

a. Engine Air 

b. Pressurization 
e. Supercharger 


Inlervalometers 144 

Inverters 144 

Irdomes 144 

Jacks 249 

a. Hydraulic 

b. Lifting 

Jacks, Electric 144 

Jigs 250 

Joint Assemblies 250 

Joints 250 

a. Ball 

b. Flexible 

e. Universal 


Keys, Machine 250 

Knobs 250 

laboratories. Tech. Service 250 


Lacing 251 

Ladders & Platforms 251 

Ladders, Fueling 251 

Laminators, Plastic High Pres- 
sure 64, 103 

a. Low Pressure 

Lamps, Lighting 251, 354 

Landing Aids, Electronic 144 

Landing Gear Assemblies 61 

Latches 251 

Launchers, Airborne Rocket .... 61 

Launchers. Ground Based Missile 103 
launching Equipment, Spaee Ve- 
hicles 104 

Launching Equipment, Aircraft. . 65 

Lavatory Equipment 65 

Lavatory Service Equipment .... 354 
Leather 251 

b. Genuine 

Lenses 251 

Life Preservers 251 

Life Rafts 251 

Light. Black 65 


Lighting Equipment 

a. Airport Building 
h. Airport Field 

c. Portable Electric 

d. Runway 

Lighting Equipment, Instrument 


Pnnel 65 

Lights 65 

a. Dial 
h. landing 

Lights 252 


b. Incandescent 

c. Inspeetion 

d. Mercury Vapor 
c. Ultraviolet 

Lights. Approach & Obstruction 354 
Liners, Combustion Chamber. 65, 104 


Liners, Metal 252 

Liners, Rocket Engine 104 

Linings, Brake 252 

Litters 65 

Lockbolts 252 

Lockers 252 

Locknuts 252 

Locks 252 

a. Hardware 

b. Hydraulic 

Lubricants 252 

Lubricating Devices 253 

Lugs, Cable 253 


10 
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a. Electrical 

b. Mechanical 

Machine Attachments 253 

Machine Parts, Precision 253 

Machines 253 


a. Bending 

b. Dimpling 

c. Expanding 

d. Forming 

f. Shaping 

g. Special Purpose 

h. Metal Finishing 

i. Stripping 

j. Sanding 


Magnetic Systems 145 

Magnetizing Equipment 145 

Magnetometers 145 

Magnetos & Parts 145 

Magnets 145 

Maintenance Equipment 354 

Manifolds 254 


b. Fuel 

c. Ignition 

d. Intake, Exhaust 


Manometers 254 

Manuals 254 

Markers, Boundary 354 

Markers, Cable 254 

Marking, Electro-Chemical 254 

Marking Equipment, Airport .... 354 

Masks, Oxygen 254 

Masts, Helicopter Rotor 66 

Materials Handling Equipment. . 254 

Mats 255 

Medical Equipment 255 

Metal Treating 255 

Metalizing Equipment 255 

Metals 255 


a. Ferrous & Alloys 

b. Nonferrous & Alloys 


c. Porous 

d. Powdered 

c. Special Purpose 

Metals, High Temperature 104 

Meteorological Systems 256 

Meters 256 


a. Elapsed Time 


b. Tension 

c. Thrust 

d. Torque 

Meters, Frequency 145 

Methyl Bromide 256 


Micrometers 256 

Microphones 145 

Midframe Sections, Turbine 

Milling Machines 256 

Mirrors 256 

Missiles 105 

Mockups 256 

Models 257 

Modulators 145 

Molders 257 

a. Plastic 

b. Rubber, Silicone 

Mooring Equipment, Aircraft. . . 354 

Motor-Generator Sets 145 

Motors 146 


a. Electric (a.c.) 

b. Electric (d.c.) 

c. Fractional hp. 

d. Instrument 


Motors, Hydraulic 257 

Mounting Trunnions, Turbine 

Mountings 257 

a. Metallic 

b. Non-Metallic 

Mounts 257 

a. Camera 

b. Shipping Container 

c. Shock (Engine) 


d. Shock (Radio Instruments) 
Mounts 66, 105 


b. Gun 

Mounts & Mixers, Microwave. . . 146 

Mufflers, Jet Engine 66 

MulTs, Exhaust 258 

Nameplates 258 

Navigation Devices 146 

Navigation Systems, Airborne... 147 

Netting, Wire 258 

Nipples 258 

Nozzle Assemblies, Rocket 

Engine 105 

Nozzles 66 


a. Exhaust, Gas Turbine Engine 

b. Exhaust, Reciprocating Engine 

c. Fuel Injection, Turbine 

Engine 

Nozzles 106 

a. Fuel Injection, Ram & 

Pulse Jet 

b. Fuel Injection, Rocket Engine 


c. Rocket Motor 

d. Vectoring 

Nozzles, Liquid, Air 258 

Nuts 238 


a. Anchor 

b. Castellated 

c. Channel Assembled 

f. Machine Screw 

g. Self-Locking 

h. Special 
L Wing 


“O” Rings 259 

Oil, Cutting 259 

Oil Dispensing Equipment 334 

Oil Lines 259 

Optical Parts 259 

Oscillators 147 

Oscillographs 147 

Oscilloscopes 148 

Ovens 259 

Oxygen 259 

Oxygen Systems 259 


Packaging & Crating Services . . 260 

Packings 260 

a. Hydraulic Systems 


b. Landing Gear 

c. Metallic 

d. Non-Metallic 

Pads 260 

Paints & Dopes 260 

Panel Boards, Electric 148 

Panels 260 

a. Control 

b. Metallic 


d. Wood & Plywood 


Panels, Flight Instrument 67 

Paper, Protective 261 

Parachute Openers, Automatic. . 261 
Parachutes 261 


b. Personnel 

c. Special Purpose 


Phasemeters 148 

Photographic Equipment 261 

Photo-Reconnaissance Systems . . 261 

Photoelectric Cells 148 

Pickups (Vibration) 148 

Pigments 261 

Pillowblocks 261 
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a. Clevis 

b. Cotier 

d. Escutcheon 

e. Piston 

f. Self-Locking 
g- Special 

h. Split 
i* Taper 
j. Wrist 

Pistons, Reciprocating Engine.. 67 

Pitot Tubes 67 

Placards, Signs 262 

Plastic 262 

b. Cellulose Acetate 
e. Polyester 

d. Reinforced 

e. Vinyl 

f. Allylic 

g. Polyurethane 


Plastics 


Plugs 


. 262 


Phenolic 

Polyethylene 

Tooling 

Polypropylene 

Teflon 


Clutch 

Surface 

Surface (Granite) 354 


. 263 


a. Corrosion Prevention 

b. Dehydrator 

d. Magnetized Drain 

e. Metallic 

f. Non-Metnllic 

Plywood 263 

Plywood & Metal, Bonded 263 

Pneumatic Systems 263 

Potentiometers 148 


b. Precision 

c. Subminiature 

d. Non-Linear 

Power Supplies 264 

a. Auxiliary 

Power Supplies, a.c. & d.c 149 

Power Supplies, Ground 354 

Power Systems, Electrical 106 


Preservatives 264 

Presses 264 

Pressure Vessels 106 

Pressurization Systems 67 

Pretsurizers . . . 150 

Primers. Engine 67 

Primers, Surfoce 261 

Probes, Mirrowave 150 

Programmers 107 


a. Electronic 

b. Fuel 
e. Tape 


Propellants, Rocket 107 

Propellers 67 

Propellers, Test Club 265 

Propulsion Systems 107 

Protractors 265 

Public Address Systems 265 

Pullers, Gear 265 

Pulleys 265 

Pumps 265 


b. Alcohol 
c* Anti-Icing 

d. Air & Hydraulic 

c. Bilge 

f. Booster 

g. De-Icer 

h. Electrical 

i. Engine 

j. Feathering 

k. Fuel (Turbine Engine) 

l. Fuel (Recip, Engine) 

m. Gaseous 

n. Heater Fuel 

o. Hydraulic (Fixed Dis- 

p. Hydraulic (Hand) 

q. Hydraulic (Ram Air) 

r. Hydraulic (Variable 

Displacement) 

8. Liquid Oxygen 

t. Liquid Nitrogen 

u. Oil (Recip. Engine) 

v. Oxygen Transfer 

w. Pneumatic 

x. Speed Density Metering 

y. Submergible 

z. Transfer 
aa. Vacuum 

bb. Water Injection 
ce. Wobble 
dd. Spray 


Punching Equipment 266 

Purification Equipment, Air. . . . 266 

Purifiers, Water 266 

Push Buttoms 266 


Pushrods, Valve 67 

Pyrometers 266 


Quadrants, Engine Control 67 


Radar 150 

a. Airborne 

b. Precision Approach 


d. Components 

Radar 107 

b. Target Tracking 
Radiators 67 

b. Oil Cooling 


Radio Equipment, Ground. 


Radiosondes 151 

Radomes, Astrodomes 151 

Ramps 355 

b. Passenger Loading 

Reactors, Nuclear 266 

Reamers 266 

Receivers 151 

a. Direction Finder 

b. DME 

c. Glide Slope 

d. HF 


f. Marker Beacon 

i. Radio, Hand Powered 

j. UHF 

k. VHF 


a. Flight Data 

b. Oscillograph 

c. Pen-Motor 

d. Tape & Accessory 

e. Wire 

f. Rectilinear 


Recovery Equipment, Aircraft ... 67 

266 

Recovery Systems 107 

Rectifiers 152 


b. Metallic Oxide 

c. Selenium 


d. Silicon 

e. Tube 

Reducers, Speed 266 

Reels 266 
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a. Hose 

Reflective Materials, Radar 266 

Reflectors, Radar 152 

Refrigerating Systems 67 

Refrigeration Equipment 266 

Refrigeration Equipment, Ground 355 

Refrigerators, Food Storare 67 

Refueling Devices, Kn-Flight. ... 67 

Regulators 267 


b. Air Pressure 

c. Cabin Pressure 

d. Coolant 

e. Demand Oxygen 

f. Fluid Flow 

g. Fuel Flow 

h. Fuel Pressure 

i. Hydraulic Pressure 

j. Manifold Pressure 

k. Oil Cooler 

l. Oil Pressure 

m. Oil Pump Flow 

n. Oil Temperature 

p. Pneumatic Systems 

q. Pressurization Equipment 

r. Temperature 

s. Vacuum Systems 

t. Water Injection 

u. Water Metering 

Regulators 152 

o. Electric Freq. (a.c. Gen- 

erators) 

b. Electric Freq. (Inverters) 

c. Electric Volt (a.c. Generators) 

d. Electric Volt (d.c. Generators) 


e. Electric Volt (Inverters) 

f. Automatic Voltage 

Relay Equipment, Microwave. . . 153 
Relays 153 


a. Heavy Duty 

b. Hermetically Scaled 

c. Mercury 

d. Miniature 

e. Polarized 

f. Reverse Current 

g. Stepping 

h. Time Delay 

i. Thermal 

j. Solid State 

k. Sensitive 


Release Mechanisms 68 

a. Gliders, Tow Targets 

b. Tank 

Removers, Paint 268 

Reservoirs 268 

a. Hydraulic Systems 


b. Pneumatic Systems 

Resistors, Fixed 154 

Resolvers 154 

Respirators 268 

Respirators, Dust & Paint 268 

Restrictors, Hydraulic Systems. . 268 

Retainers, Valve Spring 268 

Reversers, Thrust 68 

Rheostats, Wire Wound 154 

Rings 68 

a. Blade, Turbine Engine 

b. Clamp, Turbine Engine 

Rings 268 


a. Collector 

b. Hydraulic Backup 

d. Retainer 

f. Scaling 

g. Shock Absorber 


h. Slip 

i. Special 

Riveting Equipment 269 

Rivets 269 

a. Blind 

b. Explosive 


c. General Purpose 

d. Special 

e. Tubular & Split 


Rocket Components 108 

Rocket Sleds 269 

Rockets 68 

Rod Ends 269 

Rods 269 

a. Connecting 

b. Tie 

c. Upset, Headed 

Rolls, Forming 269 

Roofing Material & Equipment. . 269 
Rope 270 

a. Fiber, Nylon 

b. Wire 

Rotor Assemblies, Turbine 

Engine 68 

Rubber 270 

Rubber Products 270 

Rubber, Synthetic 270 

Safety Equipment 270 

a. Static Discharge 

b. Decontamination Showers 

Sand Blast Equipment 270 

Scale Models 270 

Scales 270 

Screening, Wire 270 


Screens 271 

a. Air Inlet 

b. Backfire 

Screw Machine Products 271 

Screws 271 


a. Annular Thread 

b. Ball Bearing 

c. Cap & Set 

d. Fillister Head 

e. Ixreking 

f. Machine 

g. Recessed Head 

h. Socket 

i. Special 

k. Thumb 


Sea Marker, Dye 272 

Sealant 271 

a. Cabin Pressure 

b. Special Purpose 

Sealants, Tank 271 

Seals 272 

a. Dust Excluder 

b. Grease & Oil 


c. Hermetic & Pressurized 

d. Hydraulic 

e. Mechanical 

f. Pipe Joint 

g. Pump (Mechanical) 


Seals, Electrical 154 

Search & Rescue Aids 272 

Searchlights 272 

^ents 68 


a. Crew 

b. Ejector 

c. Passenger 


d. Troop 

Seats, Valve 272 

Sensing Units 108 


a. Aerodynamic 

b. Infrared 

c. Magnetic 

d. Pressure 

e. Temperature 


Separators 272 

a. Fuel-Water 

b. Oil 

c. Air-Water 

Services, Repair & Overhaul. ... 69 

a. Aircraft 

b. Helicopters 

Services 272 

a. Engineering 


b. Human Factors Research 

c. Research & Development 

d. Testing 

e. Operations Research 

f. Management 
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g. Aircraft Exchange 

h. Transportation, Motor Truck 
Servicing Equipment, Propeller. . 355 
Servomechanism Control Systems 69 


109 

Sets, Rivet 274 

Sextants 274 

a. Bubble 

Shafts 274 

a. Flexible 

b. Propeller 

c. Rigid 

d. Turbine 


e. Valve Rocker 

Shakers, Control Stick 274 

Shearing Equipment 274 

Shears 275 

Sheet, Slock 275 

Shielded Enclosures 275 

Shielding 154 

a. Ignition 

b. Tube 

Shielding, Lead 275 

Shim Stock 275 

Shims 275 

a. Metallic 

b. Non-Metallic 

Shock Absorbers 275 

Shock Absorbers, Landing Cear. . 62 

275 

Shoe, Brake 275 

Signaling Devices 275 

Signaling Devices, Pyrotechnic . . 276 

Signaling Kits 276 

Silencers 276, 355 


Silicones 276 

Simulators 154 

a. Flight 

b. Flight Control 

c. Radar Target 

Ski Retraction Mechanisms 69 

Skis, Aircraft 70 

Sled Propulsion Units 276 

Sleeves 276 


a. Asbestos 

b. Metallic 

C, Non-Metallic 

d. Terminal 

e. Turnbuckle 


Sleeving, Braided Copper 154 

Sleeving, Fiber Glass 276 

Slings, Cable & Wire 276 

Snaps 276 

Snow Removal Equipment 355 

Sockets, Tube 155 

Softeners, Water 276 

Soldering Irons & Guns 276 
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Solders 276 

Solenoids 155 

a. Control 

b. Linear 

Solvents 277 

Solvents, Tank Desealing 277 

Sound Suppressors, Airbone. ... 70 

Sound Suppressors, Ground .... 277 

Space Suits 117 

Spacers 277 

a. Metallic 

b. Noil-Metallic 

Spark Plug Parts 277 

Spark Plugs & Accessories 277 

Speakers, Radio 155 

Spinners, Propeller 70 

Spinnings, Metallic 70, 117 

Splicers, Cable 277 

Spotlights 355 

Spray Painting Equipment 277 

Spraying Equipment, Airborne. . 70 

Springs 277 


a. Coil 

b. Extension 

c. Flat 

d. Instrument 

e. Leaf 

f. Lock 

g. Tail Skid 

h. Torsion 

i. Valve 


Sprockets 277 

Stacks, Exhaust 70 

Stamping Equipment 278 

Stampings 278 

a. Metallic 

b. Non-Metallic 

Stanchions 278 

Stands 355 

a. Aircraft Engine 

Starters 155 

a. Electrical 

b. Recip. Engine (Electrical) 

Starters 278 

a. Gas Turbine Engine 

b. Hydraulic 

Starters, Portable Emergency .... 356 

Starters, Rocket Engine 118 

Starling Systems & Controls .... 70 

a. Gas Turbine Engines 

b. Reciprocating Engines 

Stems, Valve 278 

Strainers, Filters 278 

Strapping 279 


a. Metallic 

b. Non-Metallic 

Straps, Web 279 

Stretch-Wrap Forming Machines 279 

Stretchers 279 

Strips, Terminal 155 

Stroboscopes 155 

Struts 279 

a. Hydraulic 

b. Pneumatic 

Studs 279 

Sumps, Oil 279 

Superchargers 70 

b. Engine 

Surveying, Aerial 279 

Survival Equipment 279 

Sweepers, Power 279 

Switches 279 

a. Float 


b. Hermetically Sealed 

d. Impact 

e. Indicating 

f. Mercury 

g. Pressure 

h. Reset 

j. Snap Action 

k. Specially 

l. Temperature Control 

m. Vacuum 

n. Crossbar 

b. Microwave 

c. Toggle 

d. Thermal 

e. Electronic 

Synchronizing Systems, Propeller 280 


Synchros 156 

Tables, Crew & Passenger 70 

Tachometers 280 

Tailpipes, Jet Engine 70 

Tailskids 84 

Tanks 84 


a. Auxiliary 

b. Auxiliary Drop 

c. Fuel & Oil 

d. Self-Sealing 

Tanks 118 

a. Fuel & Oil 

b. Liquid Nitrogen 
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c. Liquid Oxygen 


Tanks, Storage 356 

Tape, Identification 281 

Tapes 281 


a. Masking 

b. Plastic 

c. Rubber 

d. Printed 


Tnpes, Magnetic 156 

Taps 281 

Targets 281 

a. Free-Flight 

b. Tow 

Tecs 281 

Telemetering Systems, Radio 156 

Teletype, Airborne 156 

Temperature Control Systems. . . 281 

Templates 281 

Tents, Engine 282 

Terminals, Electrical 189 

Terminals, Wire & Cable 282 

Test Cells 282 

Test Chambers, Flight Simulation 282 
Test Equipment 282 


b. Electrical 

c. Environmental 

d. Flight 

e. Fuels 

f. Gear 

g. Hardness 

h. Hydraulic 

i. Ignition 

k. Oxygen System 

l. Pneumatic 

m. Propeller 

n. Structure 

o. Ultrasonic 

p. Vibration 

q. Portable Pressurization 

r. Pitot-Static 

s. Isothermal 

t. Optical 


Test Equipment, Avionic 189 

Test Stand Equipment 284 

Testing, Environmental 284 

Textbooks, Tech Books, Manuals 285 

Theodolites, Balloon 285 

Thermistors 197 

Thermocouples 197 

Thermometers, Cabin & Cockpit 84 
Thermostats 285 

b. Electric 

c. Liquid System 


Thimbles 286 

Thinncrs 286 

Thrust Stands, Jet Engine 286 

Tiedown Equipment 356 

a. Aircraft 

b. Cargo 

Timers 286 

c. Thermal 

Timing Devices 286 

Tires & Tubes 287 

Tool Kits 287 

Tooling 287 

Tools 287 


a. Cutting 

b. Electrical 
e. Finishing 

d. Flaring 

e. Grooving 

f. Hand 

h. Machine 

i. Pneumatic 

j. Portable 

l. Boring 

m. Honing 


Towbars 356 

Towers, Beacon & Antenna 356 

Track, Cargo Handling 356 

Tracking Equipment 118 

Trailers, Truck 356 

Trainers, Cockpit roccdure 288 

Training Aids 288 

Transceivers 198 

Transducers 198 

Transformers 203 


a. Intermcd. Frequency 

b. Output 

d. Pulse 

e. Differential 

f. Variable Voltage 


Transistors 204 

copter 86 

Transmissions 288 

a. Fluid 

Transmitters 206 

a. Fuel Flow 

b. Fuel Pressure 

c. Fuel Quantity 


e. Hydraulic Pressure 

f. Landing Gear Position 

g. Microwave 

h. Oil Pressure 

i. UHF 

j. VHF 

k. Telemetry 

l. Omnirange 


Transponders, Radar 208 

Trucks 356 


a. Airport Crash 

b. Fire 

c. Fork Lift 

e. Industrial 

f. Tank 

g. Tow 

Tube Assemblies, Ignition Cross 288 
Tubes 209 

a. Electron 

b. Receiving 

c. Transmitting 

d. Industrial 

f. Cathode Ray 




. 288 


Capillary 

Non-Metallic 
Rubber 
Seamless 
Epoxy 

Tubular Fabrications & Assem- 
blies 2 


Turbosuperchargers 86 

Turnbuckles 289 

Turnstiles 362 

Turntables 289 

Turret Control Systems 86 

Turrets, Gun 86 


Upholstery 


289 


VIIF/ADF Equipment 210 

Vacuum Caps, Rubber 289 

Vacuum Cleaners, Portable 289 
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Aviation Week— Space Technology 

BUYER'S GUIDE 

The most widely used product reference book 
of the Aviation Industry 


I960 AVIATION WEEK/SPACE TECHNOLOGY BUYERS' GUIDE ISSUE 


1960 AVIATION WEEK BUYERS' GUIDE 

MANUFACTURERS' INDEX 







WEEK/SPACE TECHNOLOGY BUYERS' 





AVIATION WEEK/SPACE TECHNOLOGY 








WEEK/SPACE TECHNOLOGY 





1960 AVIATION WEEK/SPACE TECHNOLOGY BUYERS' 











AVIATION WEEK/SPACE TECHNOLOGY 



t., Chicago 



w 







Western Iron &’ Foundry Co’., 702 E. Second St., 
Western Molded Fibre Products, Inc., 10103 S. Brighton 
Western Sealant* Co.. 9909 West Jefferson Bird., 




and Company, The, Signal Mountain Blw 
Ipool 'Corp., ' Evansville Div.,^ Evansville, ^1 

TE^DIESEL ENGINE DIVISION, THE 
OTOR COMPANY, Springfield, Ohio. SI 

white dental’mfg! CO./ 10 E°"e 


Wl ANCKO 5 ENG IN EERUgG^CO^,* 25 S^N . Haiti 




WILDING PICTURE PRODUCTION.^ JNC., ^305 
Wilmington Fibre Specialty Co., New Castle, 0 


Weems System of Navigation, Inc., 229 Prince George 






Canadian Manufacturers 
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Index of Products Advertised 


A special service designed to provide readers with quick guide to the product 
information contained in advertisements throughout this Buyers’ Guide. 
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General Procurement Policies of DOD Agencies 


Methods of Purchase 

Purchases are made either by formal 
advertising or, under certain specified 
conditions, by negotiation. Formal ad- 
vertising is conducted in strict accord- 
ance with prescribed procedures. A 
date and hour for bid opening is set in 
advance, and bids are publicly opened 
and recorded at that time. Award is 
made to the responsible bidder whose 
bid, conforming to the Invitation for 
Bids, is most advantageous to the 
Government, price and other factors 
considered. Upon award, the accepted 
bid becomes a legally binding contract. 

To provide a method of procure- 
ment for the armed services when 
formal advertising docs not meet their 
needs, the Armed Services Procure- 
ment Act sets forth conditions per- 
mitting procurement by negotiation. 
The experimental, developmental, or 
research nature of the item, the ur- 
gency of the requirement, the interest 
of national defense or industrial mobi- 
lization or other considerations covered 
by these conditions may require the 
contracting officer to select this 
method- The use of the negotiation 
method does not by any means pre- 
clude competition. It is the policy of 
the Department of Defense under ne- 
gotiated procurement to assure full and 
free competition, consistent with the 
requirements of the procurement by 
obtaining proposals from qualified 
sources. The normal negotiation is 
publicized in advance, competitive 
proposals are encouraged, and results 
of the award are made known publicly. 
Award is made in the best interest of 
the Government, considering price, 
delivery, quality of product, and other 
factors, on the basis of original pro- 
posals or as a result of further nego- 
tiations with the firm or firms that sub- 
mitted the most acceptable proposals. 

General Instructions 
For Bidding 

(Under Formal Advertising) 

Bids should be filled out, signed, 
and submitted in accordance with the 
instructions accompanying the Invita- 
tion for Bids. The utmost care must 
be used in verifying all entries prior to 
submission of your bid to the pur- 
chasing office. Mistakes discovered 
after the opening of bids can be very 
costly to the bidder since the bid as 
submitted becomes a binding contract 
upon award. In preparing a bid, the 
bidder must watch for special condi- 
tions relating to materials, packing, 
packaging, and delivery, which may be 


attached to the Invitation for Bids and 
may vary from the standard printed 
instructions. 

Any bid which does not conform to 
die essential requirements of the In- 
vitation for Bids will be rejected. All 
bids may be rejected by the contract- 
ing officer ( 1 ) when rejection is in the 
interest of the Government, or (2) 
when he finds that the bids are not 
reasonable, or were not independently 
arrived at in open competition, or are 
collusive, or were submitted in bad 
faith. Neither telegraphic nor alterna- 
tive bids will be considered unless 
authorized by the Invitation for Bids. 

Bids must be submitted in sufficient 
time to reach the designated office 
prior to the time fixed for opening. 
Bids that arrive after the hour set for 
opening are late bids and are given 
consideration only if received before 
award has been made and if the failure 
to arrive on time was due solely to a 
delay in the mails for which the bidder 
was not responsible as determined by 
the Government. It is important to 
affix sufficient postage as purchasing 
offices will not accept mail on which 
postage is due. 

Types of Contracts 

The fixed-price contract is generally 
used for both formally advertised and 
negotiated procurements. Variations 
of the fixed-price contract are em- 
ployed to provide for price redetermin- 
ations where the performance of the 
contract may involve large contin- 
gencies or uncertainties in costs such 
as first-time production runs. Cost-re- 
imbursement-type contracts are re- 
served for certain limited situations 
and may be awarded with or without a 
fee. Cost-plus-a-percentage-of-cost con- 
tracts are prohibited by law. Letter 
contracts are preliminary contracts 
which enable a contractor to com- 
mence work pending the negotiation 
and execution of the definitive con- 
tract. They are used only in emer- 
gencies or under unusual circum- 
stances requiring maximum reduction 
of procurement leadtime. 

Payment of Invoices 

Payments are made in accordance 
with the provisions of each contract. 
Invoicing and payment clauses of con- 
tracts must be read carefully to make 
sure that invoices are properly ex- 
ecuted and that they are submitted at 
the right time and to the right office. 
Government regulations, which pro- 
tect the taxpayer, require that the 


contractor submit a bill that is accu- 
rate in all respects. When obligations 
under the contract are fulfilled and 
invoices properly submitted, the con- 
tractor will be paid promptly. 

Delay in payment of invoices may 
be caused by incorrect computations, 
failure to submit inspection reports, 
shipments made without inspection, 
incorrect citation of firm name on con- 
tracts, or other failure to comply with 
contract requirements. 

Government Financial 
Assistance 

Contractors are expected to be fully 
qualified and competent to perform 
the contract in all respects including 
financial. Some contracts may cause a 
significant drain on a contractor’s work- 
ing funds. Thus, it may be in the best 
interest of the Government to provide 
financial assistance. This assistance 
may take the form of a loan guarantee, 
progress payments, advance payments, 
or, in appropriate cases, a combination 
of two or more of these. A brief 
description of each type is set forth 
below. The descriptions are not com- 
plete and it is recommended that 
specific financing problems be dis- 
cussed with the contracting officer. 

Guaranteed Loans, popularly known 
as "V" Loans, are loans made by 
private banks to contractors, repay- 
ment of which is partially guaranteed 
by a military department. Procedures 
have been established whereby the 
private bank of the contractors' choice 
may apply to the Federal Reserve bank 
of its district for the guarantee of the 
loan. The Federal Reserve bank makes 
any necessary credit investigation and 
forwards the application with a recom- 
mendation to the military department 
primarily interested. The military de- 
partment. after determining the eligi- 
bility of the contractor, may authorize 
the Federal Reserve bank to issue a 
guarantee of the loan on its behalf. 
The loan is made and administered by 
the lending bank. Guaranteed Loans 
are an especially suitable contract 
financing device for subcontractors. 

Progress payments are predelivery 
payments based on a percentage of 
costs incurred, either of total costs or 
of direct labor and material costs. 
Progress payments in contracts for con- 
struction, shipbuilding, and ship re- 
pair are based on estimated percent- 
ages of physical completion. Progress 
pavmcnts, under contracts awarded 
after formal advertising, will be made 
only if the Invitations for Bids provide 
for such payments. In negotiated pro- 
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curements contractors wanting prog- 
ress payments should, in order to 
receive consideration, so notify the 
contracting office when submitting 
proposals. 

Advance payments are payments 
made to a contractor prior to and in 
anticipation of future delivery or other 
performance of a contract. With cer- 
tain exceptions, provisions for advance 
payments will not be approved unless 
no other means of adequate financing 
is available to the contractor. 

Subject to the above considerations, 
the need for reasonable progress pay- 
ments or advance payments is not 
regarded as a handicap or adverse 
factor in the awarding of contracts. 

In addition, the Small Business Ad- 
ministration is authorized to grant 
loans to small business concerns to 
finance plant construction, acquisition 
of equipment, and supply working 
capital. Such loans may be made di- 
rectly by the Administration or in co- 
operation with banks or other lending 
installations. The SBA provides a valu- 
able service to small business by 
making available to them technical 
and managerial aids and publications 
in the fields of procurement, business 
management, operation and main- 
tenance of equipment, and opportuni- 
ties for developing and selling new 
products. 

Inspection and Quality Control 

Before material can be accepted and 
paid for by the military departments, 
it is usually inspected by a representa- 
tive of the Government to determine 
whether it conforms in all respects to 
the requirements of the contract. The 
place of inspection is provided for in 
the contract and generally will be 
cither (1) the place of manufacture, 
(2) the point of delivery, or (3) 
destination. Inspection of compo- 
nents, subassemblies, or end items 
does not relieve the contractor of the 
responsibility of meeting all contract 
requirements (including material spe- 
cifications, packaging, and packing). 

The increasing use of quality con- 
trol techniques by industry is recog- 
nized by the military departments. 
Military inspectors may consider the 
use of such techniques by a contractor 
in determining whether Government 
standards are being met. 

Bid, Performance, and 
Payment Bonds 

Bid bonds accompany bids and rep- 
resent a guarantee by authorized sure- 
ties that the bidder will, within the 
time specified, enter into a contract 
and give proper bond for its perform- 
ance. Bid bonds arc not required 
unless specified in the Invitations for 
Bids. They may be required by the 


Government only when the contract 
to be entered info is to be supported 
by a performance bond or by perform- 
ance and payment bonds. 

Performance bonds secure the per- 
formance and fulfillment of all the 
terms and conditions contained in the 
contract. The Miller Act (40 U. S. C. 
270a-270e), as amended, requires that 
performance bonds be furnished 
on construction contracts exceeding 
$2,000 in amount to be performed 
within the United States. In areas 
other than construction, it is not the 
usual policy of the military depart- 
ments to require performance bonds. 
If a performance bond is required, the 
Invitation for Bid or Request for Pro- 
posal will so state, toether with the 
amount to be required. 

Payment bonds secure the payment 
of all persons supplying labor and 
material in the prosecution of work 

E ividcd for in the contract. Payment 
nds are usually written in con- 
junction with performance bonds. 
Payment bonds arc required on fixed 
price construction contracts exceeding 
$2,000. On contracts other than con- 
struction, payment bonds are used 
sparingly. If a payment bond is re- 
quired, the Invitation for Bid or 
Request for Proposal will so state, to- 
gether with the amount to be required. 

Classified Contracts 

A classified contract is any contract 
that requires or will require access to 
classified information by the con- 
tractor or his employees in the per- 
formance of the contract, even though 
the contract document itself may not 
be classified. 

Contractors seeking to participate in 
classified prime or subcontracts are re- 
quired to have, or to be granted, a 
facility security clearance in order to 
be eligible for such participation. 

Action to clear a contractor’s facility' 
for participation in a prime contract 
is initiated by contracting officers of 
the military departments. Requests 
for facility security clearances of sub- 
contractors are submitted by the prime 
contractor. 

A facility security clearance granted 
to a contractor is applicable to any 
prime or subcontract of equal classifica- 
tion or less and is binding upon all 
procuring activities of the military de- 
partments as well as all Department of 
Defense prime contractors. In addi- 
tion, all contractor personnel who 
require access to classified information 
must be granted personnel security 
clearances. Clearances remain in force 
as long as there is a need for such 
clearances or until revoked for security 
reasons. 

Complete procedures are contained 


in the Department of Defense "Indus- 
trial Security Manual for Safeguarding 
Classified Information.” Copies of this 
manual are for sale by the Superin- 
tendent of Documents, U. S. Govern- 
ment Printing Office, Washington 25, 
D. C., price, 30 cents. 

Specifications and Standards 

Most supplies used by the military 
are purchased on the basis of Federal 
or military specifications which de- 
scribe quality, size, performance, and 
other features of the item to be pur- 
chased and state requirements for in- 
spection. testing, packaging, and 
packing. When the specifications for 
an item being purchased arc not 
included in the Invitation for Bids, 
bidders should apply to the contract- 
ing office issuing the Invitation for 
Bids or to such other source as may be 
designated in the Invitation for Bids. 

Indices of military specifications 
and standards may be purchased from 
the Superintendent of Documents, 
Government Printing Office, Wash- 
ington 25, D. C. These indices list 
specifications by item and by number, 
and indicate for each the responsible 
military department (and technical 
service or bureau). 


Qualified Products Lists 

Certain specifications contain a 
"qualification test requirement,” which 
means that a manufacturer’s product 
must have passed certain tests listed in 
the specification. Products which 
have passed the qualification tests are 
listed on the Qualified Products List 
(QPL) for that specification, and the 
manufacturer is assured that he will 
be allowed to compete for future pro- 
curements of the product. 

When a product to be purchased is 
included in a Qualified Products List, 
this will be so specified in the Invita- 
tion for Bids, and only those bids 
offering products which are on the list 
or have been approved, prior to the 
time set for the opening of bids, for 
inclusion thereon can be considered. 

The following criteria are considered 
in determining whether the qualifica- 
tion test requirement is to be included 
in a specification: 

a. The time required for testing 

after award would unduly delay 
delivery of the supplies being 
purchased. 

b. The cost of repetitive testing 

would be excessive. 

c. The tests would require expensive 

or complicated test apparatus 
not commonly available. 

d. The interest of the Government 

requires assurance, prior to 
award, that the product is satis- 
factory for its intended use. 
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e.The determination of acceptabil- 
ity would require performance 
data to supplement technical re- 
quirements contained in the 
specification. 

Where a Qualified Products List is 
established, manufacturers are encour- 
aged to submit samples of their prod- 
ucts for test and approval, and 
inclusion on the QPL, since the lists 
are always open for inclusion of 
products from additional sources. Each 
specification requiring qualification 
contains instructions for the submis- 
sion of products for such testing. 
Agents or Contractors' 
Representatives 

It is not necessary to engage any 
person or selling agency to obtain 
Government business although some 
concerns do so. Bona fide representa- 
tives are permissible. The "Covenant 
Against Contingent Fees" clause, 
which is included in all defense con- 
tracts, is a warranty by the contractor 
that it has not employed or retained 
any person or selling agency "to solicit 
or secure this contract upon an agree- 
ment or understanding for a commis- 
sion, percentage, brokerage, or con- 
tingent fee.” However, die warranty 
also provides that "bona fide em- 
ployees or bona fide established com- 
mercial or selling agencies maintained 
by the contractor for the purpose of 
securing business,” even though paid 
on one of the above bases, may prop- 
erly represent a firm in obtaining 
Government contracts. Breach of the 
warranty contained in the covenant 
may result in an annulment of the 
contract or the recovery by the Gov- 
ernment of the amount of the fee 

Inquiries will be made of, and 
written representation will be secured 
from, prospective contractors as to 
whether they have employed or re- 
tained any company or person (other 
than a full-time employee working 
solely for a prospective contractor) to 
solicit or secure the contract, and the 
contractor shall agree, in writing, to 
furnish information relating thereto as 
may be required by the contracting 
officer. DD Form 119 is used as a 
basis for obtaining this information, 
and a copy of this form may be ob- 
tained from any military contracting 

Gratuities 

Certain practices that may be con- 
doned in private business, such as 
offering gifts or granting gratuities and 
favors, must be avoided in dealing with 
the Government. Military procure- 
ment is subject to the provisions of 
public laws which prohibit the offering 
of such gratuities to. or their accept- 


ance by, Government personnel 
charged with the responsibility of nego- 
tiating or administering Government 
contracts. Violations may result in 
criminal prosecution, and, under the 
provisions of the "Gratuities” clause 
incorporated in defense contracts, in 
the termination of the contract. 

Nondiscrimination 
In Employment 

When entering into any contract 
involving the employment of labor, it 
is the Government’s policy to include 
a provision obligating the contractor 
not to discriminate against any em- 
ployee or applicant for employment 
because of race, religion, color, or na- 
tional origin. The clause imposes 
upon the contractor the responsibility 
for including the provision in most 
subcontracts. It is the contractor’s 
and, in appropriate cases, the subcon- 
tractor’s contractual obligation to 
maintain a labor policy consistent 
with the requirements of this provi- 


Definition of Small Business 

For those procurements on which 
preferential treatment of bids from 
small business concerns are authorized 
by the Department of Defense, a bid- 
der must conform to the small busi- 
ness definition in order to receive 
reference. Congress has given the 
mall Business Administration the 
sole authority for the determination 
as to what concerns shall be consid- 
ered small business. Use of the fol- 
lowing definition of “small business” 
is mandatory for all procurement agen- 
cies in the Department of Defense: 

General definition. A small busi- 
ness concern is a concern that (i) 
is not dominant in its field of oper- 
ations and, with its affiliates, em- 
ploys fewer than 500 employees; or 
(ii) is certified as a small business 
concern by SBA. 

Dominance in field of operation. 
A concern is "not dominant in its 
field of operation” when it does not 
exercise a controlling or major in- 
fluence in an area of business activ- 
ity. In determining whether domi- 
nance exists, consideration shall be 
given to all appropriate factors in- 
cluding volume of business, number 
of employees, financial resources, 
competitive status or position, own- 
ership or control of materials, proc- 
esses, patents and license agree- 
ments, sales territory, and business 
activity. 

Affiliates. Business concerns are 
affiliates of each other when either 
directly or indirectly (i) one con- 
cern controls or has the power to 
control the other, or (ii) a third 


party controls or has the power 
to control both. In determining 
whether concerns are independently 
owned and operated and whether 
or not affiliation exists, considera- 
tions shall be given to all appro- 
priate factors including common 
ownership, common management, 
and contractual relationships. 

Number of employees. In con- 
nection with the determination of 
small business status, except as SBA 
otherwise determines in a particular 
industry or part thereof, "number 
of employees” means the average 
employment of any concern and its 
affiliates based on the number of 
persons employed during the pay 
period ending nearest the 15th of 
the 3d month in each calendar quar- 
ter for the preceding four quarters. 
If a concern has not been in exist- 
ence for four full calendar quarters, 
“number of employees” means the 
average employment of such con- 
cern and its affiliates during the 
period such concern has been in 
existence based on the number of 
persons employed during the pay 
period ending nearest the 15th of 
each month. 

Dealer as small business concern. 
A dealer who submits bids or offers 
in its own name, but who proposes 
to furnish a product not manufac- 
tured by itself, shall be considered 
to be a small business concern when, 
in addition to meeting the general 
definition, it agrees to furnish in 
the performance of the contract, 
products manufactured or produced 
in the United States, its Territories 
or possessions by small business con- 

Sm all business certificate. A small 
business certificate is a certificate 
issued by SBA pursuant to the au- 
thority contained in sections 203 
and 212 of the Small Business Act 
of 1953, as amended, certifying that 
the holder of the certificate is a 
small business concern for the pur- 
pose of Government procurement 
and in accordance with the terms of 
the certificate. 

Contracting officers accept at face 
value (a) a small business certificate 
issued by the SBA, or (b) a written 
statement by the bidder that it is a 
small business concern in accord with 
the above definition. In the event 
such a statement is questioned prior 
to award of the contract, the con- 
tracting officer will refer the matter to 
the SBA for a ruling, and this ruling 
will be accepted as final. 

Any change in the definition of 
small business will be published by 
the SBA in the Federal Register, and 
business firms desiring current infor- 
mation of their status as small business 
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should contact the nearest regional 
office of the SBA. 

Special Small Business 
Preference Provisions 

Each military department has an 
active and continuing program to 
afford small business concerns an 
equitable opportunity to compete for 
defense procurement. In addition, 
concerns classified as small business are 
granted certain preferential treatment 
in some instances in the award of 
military contracts. Selected procure- 
ments may be set aside in whole or in 
part for exclusive participation of small 
business. 

In the case of equal low bids sub- 
mitted by a large concern and a small 
business concern, preference in award 
is generally given to the small concern. 
However, if the large business concern 
will perform the proposed contract in 
an area of substantial labor surplus, it 
will receive preference over a small 
concern which will not perform the 
contract in a surplus labor area. If 
equal low bids are submitted by a small 
business concern and a large business 
concern, both of whom have agreed to 
perform the proposed contract in a 
labor surplus area, preference in award 
will go to the small business concern. 

Liaison With the Small 

Business Administration 

The military departments work 
closely with the Small Business Ad- 
ministration to maintain a cooperative 
program to increase small business par- 
ticipation in defense procurement. 
SBA representatives and military con- 
tracting officers jointly screen and se- 
lect procurements that can be set aside 
for exclusive small business participa- 
tion. The Administration has also the 
authority to certify the competence as 
to capacity or credit of an apparent 
low small business bidder or offeror 
whose competence on a particular pro- 
curement is being questioned by the 
contracting officer. Such certification 
when made by the SBA is accepted as 
conclusive by the contracting officer. 
The SBA reviews military department 
bidders’ lists and endeavors to discover 
additional potential small business sup- 
pliers for such lists. 

Subcontracting 

Many small firms seeking defense 
work find it advantageous to investi- 
gate subcontracting possibilities. There 
arc certain major items of defense pro- 
curement. such as aircraft, ships, and 
combat vehicles, which generally are 
unsuited to the production facilities 
of small finns. This docs not exclude 
small business from participation in 
such procurement programs, however, 
since much of the work under these 


contracts is performed by small firms 
as subcontractors and suppliers. To 
insure that appropriate consideration 
is given to small business concerns as 
potential subcontractors, each fixed- 
price and cost-rcimbursemcnt-typc 
contract in excess of 55,000 contains 
a contractual clause requiring the 
prime contractor to make the maxi- 
mum practicable utilization of small 
business concerns as subcontractors. 
Specific procedures to be followed by 
concerns interested in obtaining mili- 
tary subcontract work are contained 
in the Army, Navv, and Air Force 
sections of this publication. Subcon- 
tractors are selected by the prime con- 
tractors and deal directly with them, 
rather than with the Government. 
However, the Army, Navy, and Air 
Force have made agreements with 
their larger contractors wherein each 
contractor conducts a program de- 
signed to provide small business con- 
cerns with an equitable opportunity to 
compete for subcontracts and purchase 
orders for items within their capabili- 
ties. This is known as the Defense 
Small Business Subcontracting Pro- 
gram, and it has been entered into not 
only by the large prime contractors of 
the military departments but by many 
of their major subcontractors as well. 

For subcontracts, concerns should 
apply directly to the prime contrac- 
tors, furnishing information on plant 
facilities, production experience, pres- 
ent products, personnel, and financial 
Status. 

The names of major prime contrac- 
tors are listed in the Department of 
Commerce Synopsis. Small business 
specialists at military procurement or 
contract administration offices are also 
able to assist in locating subcontract- 
ing opportunities. 

The Army. Navy, and Air Force sec- 
tions of this booklet describe more 
particularly the assistance available to 
small concerns interested in becoming 
subcontractors or suppliers. 

Synopsis of Proposed 
Procurements 

From Monday through Friday of 
each week, there is published in Chi- 
cago by the Department of Commerce 
the “Synopsis of U. S. Government 
Proposed Procurement. Sales and Con- 
tract Awards.” Individuals and inter- 
ested business firms may subscribe to 
this publication for 57 per year. A 
check or money order parable to the 
Treasurer of the United States should 
be mailed to the U. S. Department 
of Commerce, Administrative Service 
Office. Room 1300. New Post Office 
Building. 433 West Van Burcn Street, 
Chicago 7. 111. The Synopsis is also 
available for inspection at each of the 
33 field offices of the Department of 


Commerce and at approximately 700 
cooperating offices including some 
chambers of commerce. Most un- 
classified proposed procurements of 
the purchasing agencies of the Depart- 
ment of Defense, whether being pro- 
cured by formal advertisement or by 
negotiation, arc listed. Once a week, 
this publication also lists the awards 
of contracts in excess of 525.000 that 
have been made. Other information 
of value to the prospective contractor 
or subcontractor will be found in this 
publication. 

Procurement Information Office 

If the supplies or services which a 
firm is qualified to furnish are not 
listed in this pamphlet and the infor- 
mation cannot be obtained in the load 
area, an inquiry should be addressed to 
the Central Military Procurement In- 
formation Office, Office of the Assist- 
ant Secretary of Defense (Supply and 
Logistics), the Pentagon, Washington 
25, D. C. That office was established 
in 1949 by the Secretary of Defense 
to act as a guide sendee to businessmen 
in their dealings with the military de- 
partments and can assist in locating 
the offices which buy particular prod- 
ucts or services, and will make appoint- 
ments in the Washington area with 
the persons in the military depart- 
ments who can best answer specific 
inquiries. 

The Procurement Information Cen- 
ter, Room 732. Old Post Office Build- 
ing, 12th Street and Pennsylvania 
Avenue NW„ Washington 25, D. C., 
receives copies of all formally adver- 
tised Invitations for Bids and abstracts 
of awards from Army and Air Force 
procurement activities. 

Research and Development 

The Department of Defense bene- 
fits from the ingenuity and know-how 
of American industry, educational in- 
stitutions, and nonprofit research or- 
ganizations, by obtaining, through 
research and development contracts, 
new concepts and ideas essential to 
its present and future requirements. 

The Anny. Navy, and Air Force are 
fully aware of the importance of locat- 
ing and utilizing technically com- 
petent research and development or- 
ganizations. Each recognizes that such 
competence is not necessarily deter- 
mined by the size of the organization 
and has established programs and pro- 
cedures to insure that all organizations, 
regardless of size, are given every op- 
portunity to submit research and de- 
velopment proposals. Contracts are 
awarded to those firms which have the 
highest competence in the specific 
branch of science or technology re- 
quired for the successful conduct of 
the particular work involved. 
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Military Sales: Where to Go, Whom to See 








Mobile AMA 



Ogden AMA 



Sacramento AMA 



San Antonio AMA 



San Bernardino AMA 



Warner Robins AMA 



USAF AIR RESEARCH AND 
DEVELOPMENT COMMAND 


The Air Research and Develop- 
ment Command procures Research 
and Technical Development. Research 
and development projects differ 
widely from production or supply re- 
quirements. Drawings, specifications 
and sample items are generally not 
available. Qualitative requirements 
are frequently mere descriptions of 
desired results, and many projects con- 
sist of theoretical or experimental 
studies. Therefore, ARDC cannot al- 
ways use the standard procurement 
procedures found in other military 
agencies which procure production 

A listing of industrial and scientific 
agencies qualified to participate in re- 
search and development projects is 
maintained in a specialized file at the 
various Centers. This file will also 
contain sources of supply for special- 
ized technical and laboratory equip- 
ment. Individuals, groups, scientific 
and industrial organizations interested 
in participating in the R & D program 
should complete ARDC forms 220 
and submit same to the appropriate 
ARDC Center. 

To obtain more detailed informa- 
tion concerning ARDC procurement, 
a personal call or visit to a Contractor 
Relations Office at Headquarters or a 
Center can accomplish the same pur- 
pose. If you arc not located near Hq 
ARDC or an ARDC Center, it is pos- 
sible for you to obtain additional 
information by visiting any one of a 
number of Air Force Development 
Field Offices or Field Representatives 
located in many cities throughout the 
United States. While these represen- 
tatives of ARDC do not maintain 
source files or Contractor Relations 
Offices, qualified technical personnel 
are available for discussion of your 
technical capabilities and assistance in 
the procedures to be followed. 

Contractor Relations Office 

The Contractor Relations Office, 
which is a part of the Procurement 
organization established to provide re- 
ception and proper guidance, is the 
initial point of entry for all potential 
and new contractors. After the initial 
contact and discussions have been 
completed with the responsible per- 


sonnel at the Center or Headquarters, 
ARDC it is not necessary to clear sub- 
sequent visits through this office. 
However, to assure that the concerned 
Center or Headquarters personnel are 
available, or to avoid long delays for 
interviews, contractors should previ- 
ously arrange for definite appoint- 
ments, either direct or through the 
Contractor Relations Office. 

Contractors should understand that 
security regulations prohibit discus- 
sion of classified information without 
prior security clearance. Action to 
obtain the necessary clearance may be 
initiated with the Provost Marshall 
office at any ARDC installation. 

European Office, ARDC 

Tire European Office, Air Research 
and Development Command func- 
tions as a sendee organization for all 
of the other Centers of the Command 
outlined in the foregoing paragraphs. 
Its scientific interests, therefore, in- 
clude all of those enumerated. While 
EOARDC is primarily interested in 
sponsoring basic or fundamental sci- 
entific research, it does enter into 
development contracts for materials 
and equipment based upon USAF 
and ARDC Center requirements. 

A secondary, but highly important 
service performed by EOARDC is pro- 
moting the exchange of scientific in- 
formation between the United States 
and the free European scientific com- 
munities. 


USAF AIR RESEARCH AND 
DEVELOPMENT COMMAND 
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ARDC Regional Offices 
& Liaison Officers 

Conveniently located throughout 
the U.S., Regional Offices and Liaison 
Officers arc available to serve you for 
local technical contacts and informa- 
tion. 

While they do no procurement, the 
office nearest you may be visited or 
contacted directly to obtain guidance 
on ARDC policies and procedures; or, 
as a preliminary step in becoming bet- 


ter acquainted with the activities of 
ARDC. Such local contacts can mini- 
mize the cost of getting the assistance 
needed. 

Staffed with technically qualified en- 
gineers. these offices are available to 
discuss your research and development 
projects and potential and to otherwise 

A complete list of addresses follows. 
Please contact only the ARDC Re- 
gional Office or Liaison Officer nearest 
your plant location. 



DEPARTMENT OF DEFENSE 
AVIATION PLANTS PRO- 
CUREMENT ASSIGNMENTS 


Aircraft Plants 
Assigned Air Force 




Engine Plants 
Assigned Air Force 



Propeller Plants 
Assigned Air Force 



Aircraft Plants 
Assigned Navy 



Engine Plants 
Assigned Navy 



Propeller Plants 
Assigned Navy 


DEPARTMENT OF THE NAVY 
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Aviation Week— Space Technology 

BUYER'S GUIDE 

The most widely used product reference book 
of the Aviation Industry 
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HOW GUARDITE CUTS COSTS 
OF ENVIRONMENTAL TESTING 



Superb Engineering, Precision Construction, 
Keep Maintenance Expense at Record Low 




Equipment are always sharp-pencilled 
but never at the sacrifice of performai 
and durability. The most significant s: 
ings show up in trouble-free operatii 
year after year. C 

formance applies 
test equipment, from 3 cu. ft. chambers 
to huge installations that explore new 
frontiers of hyper-environmental research. 

We are equipped to accept your tough- 
est problems on a design-study basis— or 
we will do all engineering, fabricating and 
testing from your performance specifica- 
tions. Write or phone for information— 
and be sure to get the new Guardile Catalog. 


From 3 Cu. Ff. Chambers to Mammoth 
Testing Installations 






GUARDITE 

DIVISION OF 

AMERICAN-MARIETTA COMPANY 


Write for complete new cat- 
alog to Guardiie Company, 
Dept. AW, Wheeling, Illinois 


Circle 





BOEING 



Pictured above are two of the most 
exciting aircraft in the world today — the 
Boeing 707 prototype, America’s first jet 
transport, and her sister ship, the Boeing 
Jtratotanker, first production model jet 
tanker-transport. Boeing, long-time 
leader in design of multi-jet aircraft, 
selected Twin Coach to build several 
major airframe assemblies for these two 
important aircraft. 

This important assignment typifies the 
way prime contractors rely on Twin 
Coach Aircraft Division. For Twin is 


staffed with experienced aircraft special- 
ists to design and construct tooling . . . 
with experienced aircraft production 
personnel . . . under experienced aircraft 
supervision and management. 

You can buy experience— at Twin 
Coach. So if you’re thinking of sub- 
contracting, call Twin Coach Aircraft 
Division. You’ll be secure in the knowl- 
edge that your assembly will be built by 
aircraft specialists — by men whose sole 
aim is to produce to specification ... on 
schedule ... at the lowest possible cost. 




IwiN COACH CO. 

Aircraft jj'Missi/es B UFFALO, N.Y. 





GROWING WITH THE EVER-INCREASING COMPLEXITY OF TODAYS AIR AND 
SPACE VEHICLES ARE THE PROBLEMS RELATING TO THE FLOW, VOLUME, 
PRESSURE AND CONTROL OF FUEL. 

SCHULZ TOOL AND MANUFACTURING CO. WITH MANY YEARS OF EXPERIENCE 
DEVOTED EXCLUSIVELY TO THESE PROBLEMS ARE KEEPING UP WITH AND 
AHEAD OF THESE DEMANDS THROUGH CONSTANT DESIGN RESEARCH AND 
MANUFACTURING KNOW-HOW. 

IF YOU HAVE A FUEL CONTROL PROBLEM SCHULZ OFFERS YOU A BROAD 
BACKGROUND OF SPECIALIZED ENGINEERING AND APPLICATION SKILLS. DATA 
RELATING TO YOUR PROBLEM MAY ALREADY BE ON HAND OR BE SPECIF- 
ICALLY ENGINEERED. 


OUR PEOPLE ARE READY TO ASSIST YOU WHENEVER YOU HAVE A PROJECT 
TO DISCUSS. A LETTER. WIRE OR PHONE CALL WILL BRING THEM TO YOU 
WITH THIS KNOWLEDGE. 




TOOL & MANUFACTURING CO. 


425 SO. PINE ST.. SAN GABRIEL, CALIF • EASTERN REPRESENTATIVES- EASI COAST ENGINEERING SALES AND SERVICE... 1405 NORTHERN BLVD.. ROSLVN. NEW YORK 
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BALLOONS 





CLUTCHES 



Clutch, Torque Control 



Columns, Control 



Compressor Assemblies 

AERO GEAR MACH. & TOOL C0RP-, 449 Commercial 
Air Logistics Core., 3600 EM Foothill' Bird . Paso- 

Curtiss^Wrigtt^ Corporation,^ Utica Division, 50500 
Curtiss-Wright ^Corporation, Wright Aeronautical Divi- 





54 


1960 AVIATION WEEK/SPACE TECHNOLOGY BUYERS' GUIDE ISSUE 


DEFROSTERS 




Converters, Liquid Oxygen 



Coolers, Oil 

AiReseareh Mlg. Oiv.. Garrett Corp., The, 9851 Sepul- 
Brandstrom Electric Co„ Ridgefield, Conn. 



Counterbalances, Crankshaft Crankshafts 



Counters & Transmitters, 

Bowmar instrument^ corp„ p. o. Boa 1835, 8000 Cylinders, Recip. Engine 



Counterweights 



Defrosters, Windshield 


Cowlings 
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FLAPS 



!?3*r rr: sc.: :.::r 

SLVWCS! 







HEATERS 



INJECTION SYSTEMS 





LITTERS 
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REFUELING DEVICES 



SKI RETRACTION 





SKI RETRACTION 



Hudson has the answer! 



Hudson offers the widest selec- 
tion of standard tooling, cover 
assemblies with innumerable 
modifications and special cases 
and covers for unusual appli- 
cations. All finishes are avail- 
able for components of mu 
metal, nickel-silver, aluminum, 
er, steel and 
steel. 

Hudson facilities range from 
batteries of standard and spe- 
cial presses to a fully equipped 
sheet metal department capa- 
ble of handling your most rigid 



LAVELLE PRECISION AEROSPACE COMPONENTS 


BAFFLES 

COMBUSTION CHAMBERS 

COMBUSTION LINERS 

CONSOLES 

COWLINGS 

DUCTS 

ENGINE CASINGS 
ENGINE MOUNTS 
EXHAUST NOZZLES 
EXHAUST CONES 
FAIRINGS 
FLAME HOLDERS 
FUEL MANIFOLDS 
HEAT EXCHANGERS 
HOUSINGS 
MISSILE AIRFRAMES 
NACELLES 
NOSE CONES 
PROPELLER CUFFS 
PROPELLER SPINNERS 
RADAR REFLECTORS 
SHIELDS 
SHROUDS 
SHELTERS 
TAIL PIPES 
TANKS 

for SPACE VEHICLES 

MISSILES 

JET ENGINES 

AIRFRAMES 

GROUND SUPPORT 

EQUIPMENT 

ELECTRONIC SYSTEMS 



Lavelle specializes in 
the production of sheet 
metal weldments and 
assemblies to customer 
designs and Govern- 
ment specifications. 
Weldments fabricated 
by resistance, inert gas 
shielded arc, metallic 
arc, and oxyacetylene 
welding. Equipment 
and technicians are 
Government certified 
for ferrous and non- 
ferrous metals. Non- 
destructive methods of 
inspection are used to 
establish and control 
weld quality. Lavelle 
services include produc- 
tion planning, tool 
making, sheet metal 
forming, machine shop, 
metal preparation and 
finishing, engineering 
and quality control. 

ILLUSTRATED 
FACILITIES 
BROCHURE 

STAINLESS STEEL 
TITANIUM 
ALUMINUM 
MAGNESIUM 
NICKEL ALLOYS 





LAVELLE AIRCRAFT CORPORATION 


NEWTOWN, 



W 


Gi jfj 

LtJAIUUSOJV 

% AIRCRAFT, AUTOMOTIVE, MARINE AND INDUSTRIAL HEAT EXCHANGERS 


BOEING’S GOING COOL... 


WITH GENERAL MOTORS! 


SUPPORT! 

Solar skills and capabilities cover 
full range of support equipment 



& 

WHEELED VEHICLES: Solar’s GSE capabilities include 
the design, development and manufacture of 
specialized powered and towed vehicles— includ- 
ing large trucks and semi-trailers— for missile 
transport, ground handling and other important 
support applications. 

electronic EQUlPMENT:Electronic Systems Develop- 
ment Corp., a Solar subsidiary, has broad experi- 
ence in electronic systems for airborne, shipboard 
and ground installations— including missile 
checkout, data processing, communications, 
ground test and others. 



— /V 


multi-purpose servicing UNITS: Support equipment 
is a natural outgrowth of Solar’s early experience 
in fabricating advanced metal structures for spe- 
cialized applications. Current units include dolly- 
and truck-mounted starting and servicing units 
for advanced military and commercial jets. 

power packages: Solar emphasizes reliability in all 
of its support equipment. Among the more than 
2000 major units of support equipment produced 
by Solar are reliable, lightweight gas turbine- 
driven generators for important ground, airborne 
and shipboard applications. 


Underlying Solar’s support equipment capabil- 
ities is a weapon systems team of selected 
scientists and engineers with years of active 
experience in the GSE field. For detailed infor- 
mation write today to Dept. G-160, Solar Aircraft 
Company, San Diego 12, California. 



ENGINEERS WANTED! Cf 
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OURS IS 
3000 PLUS! 

More than 3000 high performance temperature 
instrumentation systems — developed, designed 
and produced by Avien — have been delivered 
for service in military and commercial aircraft, 
spacecraft projects, airborne missile systems 
and missile ground support installations. They 
encompass a full gamut of critical functions 
from measuring and indicating to recording, 
analyzing, monitoring and controlling. While 
varying in their purpose, they share two in- 
separable characteristics common to all Avien 
systems — unsurpassed accuracy and unques- 
tioned reliability. 

For expedited solutions to your temperature 
problems, contact the industry’s most experi- 
enced, service-proven source of temperature 
instrumentation for the missile and space age. 



WOODSIDE 77, NEW YORK 

Engineering representatives in all key areas 
of the aircraft, missile and space industry. 



MAXIMIZING-MINIMIZING MONITOR 

Displays ihe highest or lowest reading while 
automatically and continuously monitoring 

reUabr«micL2or ra 'w" it"*' 

no relays, linkages or memory circuits. En- 



MULTI-CHANNEL ANALYZER 

Continuously samples temperatures at 32 or 
more locations and indicates their magni- 
tudes simultaneously on a panoramic dis- 
play screen. Versatile design and application 
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A Rohr Report 
on Company Research 
and Development 

Rohr has paced the aircraft industry in 
research and development in a number of 
fields such as exotic structures and advanced 
metal joining techniques. Achievement in 
these programs has proved highly important 
as flight has moved into higher and higher 

Actually, more than six years ago, Rohr 

the decision to launch into two full scale 
research projects. One. the development of 
brazed stainless steel honeycomb sandwich 
panel structure. The other, high strength 
steel weldments. 

Our stainless steel sandwich structure is a 
light skin or panel type structure carrying 
■combined sheer, bending, tension and com- 
pression loads. It is unique in that it is 
extremely strong in proportion to weight, 
yet it is able to resist temperatures up to six 
times that of ordinary structures. 

High strength steel weldments have been 
developed at Rohr through an intensive re- 
search program. Present day advancements 
in the performance and speed of aircraft 
have made this process vital for special com- 
ponents with very high load factors such as 
fuselage bulkheads, control brackets and 

Unusual strides have been made at Rohr 
in both of these programs in the all-impor- 
tant areas of manufacturing techniques. 
Constant production refinements have been 
made through special Rohr designed and 
built machines and new methods such as our 
recently developed blanket brazing program 
for stainless steel honeycomb panels, an indi- 

turing know-how is illustrated in the accom- 
panying photographs. (The large photo 
shows an early brazing envelope ready for 
the oven. The inset shows a modern envelope 
developed at Rohr for brazing a similar Stain- 

Through such company financed research 
and development, Rohr offers designers and 

equal to the demands of modern and future 
flight. And, thereby, assures Rohr Aircraft 
Corporation a strong, competitive position in 



Management is known by the Company it keeps 

Boeing, Convair, Douglas, Lockheed, McDonnell, North American . . . Rohr has been in company like 
this for years, serving these great aircraft builders with the high level engineering and manufacturing skill 
necessary to produce many kinds of major aircraft components. 

Rohr has aggressively stayed strong in the vital business areas of research and development, manufac- 
turing equipment, plant facilities, engineering and management talent . . . until now Rohr stands alone as 
the world’s largest sub-contractor to the aircraft industry. 

With 682 of current backlog in commercial contracts, and current sales higher than ever, Rohr today is 
looking far out toward the bright future of flight. 

WORLD’S LARGEST PRODUCER OF COMPONENTS FOR 
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ervice Curd 



JETLINERS DEMAND JET-AGE BRAKES 



Bendix 'iimsiof? South Bend, ind. 


From touch-down to the end of the 
landing run, Bendix brakes provide 
smooth and certain ground control for 
the magnificent new jet airliners . . . 
To get brakes that measure up to the 
exacting standards of these swept wing 
giants, it was entirely logical to look to 


the world’s most experienced supplier 
. . . For similar reasons, Bendix brakes 
are regular equipment on the largest 
and fastest military jets, as well as fully 
certified by FAA for the new civilian 
jets . . . Brakes by Bendix is another 
important reason why you can fly the 
jetliners with complete assurance. 
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EASTERN AIRCRAFT PRODUCTS DIVISION 


WEATHERHEAD 


STRAIGHT-THROUGH 



(^unrestricted FLOW 
(gfLOWEST PRESSURE DROP 




THE WEATHERHEAD COMPANY 

Products for the Aviation & Missile Industry 


DIRECTIONAL CONTROL VALVES 

BALL-TYPE 


Designed for any fluid line, these couplings withstand 
extreme temperature and vibration conditions. They 
provide lowest pressure drop — equivalent to that of 
straight tubing. Ball lock assures safety of connection. 
Elastomer seals and ball mechanism provide positive 
seal in both ends when uncoupled. One-eighth turn by 
hand disconnects or connects. Couplings are far lighter 
in weight than other types. Sizes: Vi" to 2". Units avail- 
able for up to 3,000 psi. 




Send for detailed information concerning 
your requirements. Address 
The Weatherhead Company, 
Eastern Aircraft Products Division, 
Cleveland 8, Ohio. 


These disconnects instantaneously convert any pneu- 
matic connection into a straight-through line. In addi- 
tion to the advantages given for fluid couplings, they 
have a safety interlock to eliminate danger by auto- 
matically bleeding down trapped air. Sizes:. Vi" (3,000 
psi), %" (1,000 psi). 
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When a PIP becomes a PICTURE 
uap cools the TV tube! 



A new radar tracking system, developed by Sperry Gyro- 
scope, will pick up and track an object at a considerable 
distance. When the object comes within equipment range, 
a television camera, developed by Du Mont Laboratories, can 
pick up the target and show visually its identity. 

Cooling and temperature control for the TV Vidicon tube 
and associated electronic components was assigned to a 
UAP mechanical refrigeration system. Components are an 
aluminum plate type condenser and evaporator, semi-her- 
metically sealed 400 cycle compressor, blower, controls and 
chassis. The envelope is 14" dia. x 10" long, with half the 
diameter reserved for the tube circuit. Capacity of the 26- 
pound package is 275 watts at a maximum ambient of 149° 
F. The UAP system was designed for shipboard application 
and to meet 'necessary MIL environmental requirements. 
The pip-to-picture story demonstrates but one of UAP's 
many capabilities in electronic cooling. Other achievements 
involve liquid cooling systems, expendable refrigerant sys- 
tems, and gas-to-gas heat exchanger systems. Get complete 
information on any of these ... or submit your application 
problem today for UAP design study! 


Call or wr 
CALIFORNIA. 
NEW YORK.. 

OHIO 

CANADA.... 


1101 Chestnut St., Burbank, VI 95856 

50 E. 42nd St., New York 17, MU 7-1283 

1116 Bolander Ave., Dayton, BA 4-3841 

.United Aircraft Products, Ltd., 147 Hymus Blvd., 
Pointe Claire, P.Q., Phone Montreal: OX 7-0810 


UNITED AIRCRAFT PRODUCTS, INC. 


use AIRCOMB 

for light weight, high strength and low cost 


WWW 



Aircomb is manufactured under rigid control by 
a patented machine process. Its uniformity and 
dependability make it outstanding for structural 
applications. It is the only phenolic-impregnated 
paper honeycomb that is guaranteed for quality, 
strength and compliance with aeronautical, gov- 
ernment and military specifications. 


Wide use of Aircomb is being made in modern jet 
aircraft like the Douglas DC-8 and in many 
missiles applications. These include ground sup- 
port equipment like missile shelters, electronic 
and radar trailers and missile launchers. Treated 
acoustically in walls, Aircomb is superior to all 
known materials for sound insulation. 



AIRCOMB' 


NOTE : AIRCOMB is the only paper 


Black areas in DC-8 
indicate Aircomb 
applications 


A Product of DOUGLAS AIRCRAFT COMPANY, INC., 3000 Ocean Park Boulevard, Santa Monica, California 






SPS SELF-LOCKING BOLTS PRELOAD INDICATING WASHERS 



SELF-SEALING DOME NUTS 

For sealing liquids and gases in 
bolted joints of integral fuel tanks 

#6-32 through Vit,-20. Self-lock- 
ing design meeting applicable 
functional NAS and Government 
specifications. Nuii-Shel 


SPS SPECIAL-DESIGN FASTENERS 

Above, special high-strength en- 
gine bolts offering tensiles up to 
240.000 psi. We are equipped to 
make special screw machine 
products as well as fasteners 



FLEXLOC SELF-LOCKING NUTS 


AN-363, 363C, 365. Sizes 4-40 
through 1 14-12. Specifications 
AN-N-IOa. 5b, NAS-1021, MS- 
20365. Cadmium plated steel (to 
550°F); corrosion-resistant steel, 
silver plated (to 800°F); brass 
and aluminum. Microsizes #0-4. 


SPS high-reliability fasteners 

Emphasis on reliability has resulted in development of SPS aircraft fasteners with 
increasingly higher strength-to-weight ratios, longer fatigue life, and greater 
resistance to the deteriorating effects of heat. SPS offers you these advantages not 
only in a complete line of bolts but also in a wide variety of companion locknuts, 
making it easy for you to design joints with highly predictable performance. Write 
us for further information. 

AIRCRAFT/ MISSILE Division 

JENKINTOWN 3, PENNSYLVANIA • SPS WESTERN, SANTA ANA, CAL. 





Sizes 6-32 through I !4-l 2. Speci- 
fications AN-N-5b, NAS- 1 022, 
MS-20364. Made of steel, cadmi- 
um plated, for service to 550°F. 

lock wherever wrenching stops. 


Sizes 10-32 through %-l8. Cad- 
mium plated alloy steel. NAS 
498. Also AMS 5735 high- 
temperature material. 4AL:4Mn 

recess permits high torquing. ' 


Sizes '4-28 through 1 '4-1 2. Pro- 
curement Specification MIL-B- 
7838. Alloy steel, heat treated to 
160,000-180.000 psi. Head-shank 
fillets cold worked for greatly 
increased fatigue life. 


Pull or’ stump type In variety of 
grip lengths. Body diameters 
from J /i6 to I in. Protruding or 
100° flush head. Help speed pro- 
duction: weigh approx. 43% less 
than alloy steel counterparts. 




NAS 144 SERIES 
INTERNAL WRENCHING BOLTS 



T0RQ-SET 100° FLUSH HEAD SHEAR 
BOLTS Pat. Nos. 494.726 : 558.663 


NAS 624 SERIES 
EXTERNAL WRENCHING BOLTS 

Sizes >4-28 through P/4-12. Air- 
craft alloy steel, heat treated to 
1 80.000 psi. Plated to your speci- 
fications. Similar to MS 20004 
Series, but offering higher tensile 
and fatigue values. 


NAS 100 FLUSH HEAD 
SHEAR BOLTS 

Sizes 10-32 through jfc-18. Pro- 
curement Specification NAS 498. 
Phillips cross recess or internal 
hexagon head. Cadmium plated 
alloy steel. Supplied undrilled or 
with drilled shank. SPS Western 


SPS HIGH-STRENGTH 
AIRFRAME FASTENERS 

Hi Psi EWB-22 airframe bolts 
incorporate new configuration, 
methods? new thread form; 
provide 220,000 psi. Use with 
EWN-22 self-locking nuts. 



FLEXLOC SELF-LOCKING FLEXLOC FLW LIGHTWEIGHT. AN STAN0AR0 6-DIGIT 

CLINCH NUTS HIGH-STRENGTH LOCKNUTS ENGINE BOLTS 


Sizes 10-32 through %-!8. Cad- 
mium plated alloy steel. NAS 
498. Also AMS 5735 high- 
temperature material, 4AL:4Mn 
and 6AL:4V titanium. Pat. high- 
torquing recess. SPS Western 


Sizes 4-40 through Vn-24. Cad- 

and brass. Knurled shank for 
clinching to thin-section materials. 
Microsizcs 0-80 to 4-48. 


Sizes «4-28 through '/2-20. Alloy 
steel, cadmium plated. Up to 
40%, lighter than comparable 
12-point nuts, yet provide tensile 
strength (180.000 psi) exceeding 
M1L-N-25027 minimum. 


All sizes. External hexagon head 


or internal hexagon socket head 
types. Made of aircraft alloy 
steel or corrosion-resistant steel. 
Supplied with drilled head or 
drilled shank. SPS Western 



FLOATING TWO-LUG ANCHOR NUTS 


Light, self-locking NAS 686 type. 
#6-32 through Vi-20. Alloy steel, 

Co rrosio n- res?st i ng" s i cel , silver 
plated, for temp, to 900°F. Spec.'s 
AN-N-10 and/or MIL-N-25027 
(ASG). Null-Shel 



NAS 464 SERIES 
HEX HEAD SHEAR BOLTS 


#10-32 through 1-14. Procure- 
ment Specification NAS 498. 
Cadmium-plated alloy steel, heat 







TAILPIPES 
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THERMOMETERS 









It’s all according to the points of similarity you choose. Differences 
are what really prove the superiority of man over mouse. Computers 
have differences, too. In fact, it's in these differences that the CSI- 
dcsigncd MC-5800 obsoletes every other Analog Computer. The best 
proof lies in 

cold 

hard 

Specifications 


statistical or optimisation problems a reality. 

■ Stable amplifier operation over the entire feed-back range from 


■ Lowest amplifier grid-current <10'° ampere. 

■ Amplifiers provide lowest noise level output — less than one milli- 
volt at unity gain. 

■ Amplifier frequency response — flat to 10,000 cps and only 3 db 
down at 28 kc. 

■ Real-time precision @ speeds to 60 solulions/sec. 

■ Exclusive electronic generators of the function of two-or-more 
variables may be programmed at patch-board in same time required 
for setup of single-variable generators. 

■ Will program 134 amplifiers, 30 electronic multipliers, 18 diode 
function generators, 2 time-delay generators, 8 relay amplifiers, and 
6 servos from one 2128-hole patchboard. 

■ Highest performance electronic multiplier— flat to 10.000 cps and 
only 3 db down at 20 kc. 

■ Dynamic memory + high-speed quick-reset rep-op provide practi- 
cal approach to solution of simultaneous partial differential equations. 

■ Dynamic memory with time-base accuracy of 2:10 Msec provides 
automatic parameter searching by iteration — an exclusive capability. 

■ Solution of problems with up to 15 amplifiers in closed loops. 

■ Plug-in dynamic components ease maintenance. 

■ Lowest computer cross-talk— rejection greater than 2,000 to 1. 

■ Selection of real-time, expanded-time or high-speed compressed- 

■ Passive networks stabilised at <c 1®C above room ambient — no 
oven required. 

■ EVERY SPECIFICATION IS GUARANTEED TO BE TRUE PERFORMANCE 
STANIIARO — -IN SUSTAINED OPERATION. 

■ Only diode function generators utilising resistors, potentiometers, 
and diodes of equal quality to those in computing networks. 

■ Only diode function generators with individual hi-lo gain positions 
for each segment. 

■ Lowest function generator drift < 5 mv/8 hrs. 

■ Lowest servo step-function overshoot — less than 1%. 

■ DC tachometer feedback on all servos. 

■ Complete control of all amplifiers, multipliers, dividers, and non- 
linear equipment at patchboard. 

■ Exclusive equipment-door packaging for free access and quick 
maintenance without shutdown. 

■ Insulated patchboard prevents costly shorting accidents. 

■ Power supplies eliminated from console — lowest, most stable 
operating temperatures — rise < 3°C. 

■ Field expandable without mechanical rework or rewiring. 


T/IArJ 'SSi/lOlJSi 



There arc many more differences lover a hundred, in fact). Before 
you buy or lease your next analog computer, compare them all . . . 
and we think you'll agree with us when we say: The MC-5800 obso- 


Computcr Systems, Inc. — designers and manufacturers of the high- 
est precision analog computers and computer accessories. 
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LAUNCH OF CONVAIR ATLAS 28D 


Space Vehicles 
& Missiles 


Circle Number 88 on Reader-Service Cord 


LOOK TO AVCO . . . 

for use-proven space age research tools 

Now available from Avco are advanced products and systems in the fields of Hypervelocity Instrumenta- 
tion, Rocket-Environment Test Equipment, and Plasma Research Facilities. Represented by local agents 
throughout the United States and the world, these products are fully use-proven in research and develop- 
ment laboratories across the nation. 


PLASMA RESEARCH FACILITIES 


HYPERVELOCITY INSTRUMENTATION 



ENVIRONMENTAL TEST EQUIPMENT 
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FABRICATORS 
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FUSING SYSTEMS 








HANDLING EQUIPMENT 
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RECOVERY SYSTEMS 



SERVOMECHANISM 
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Another important advance in 


TQ'mKTOKi 


Sub-scale rocket motor hydrotest case. 20-inch 
Ramo Wooldridge. 

' lr 


TITANIUM 

ROCKET 

MOTOR 


CASE 

with guaranteed tensile strength j weight ratio of 960,000 



New, advanced type, solid-fuel propellants 
. . . plus the need to achieve maximum 
range . . . demand a new look at tensile 
strength/weight ratios in rocket motor 
cases. Today’s goal: hold rocket-case weight 
to less than 10% of propellant weight. 

To achieve this goal, tensile strength/ 
weight ratios of close to 1,000,000 are re- 
quired in the rocket case. In this range, 
welded heat-treated steels develop severe 
embrittlement and high notch sensitivity 
when subjected to rocket case hoop stresses 
— largely ruling out their use. Titanium 
overcomes these disadvantages, plus giv- 
ing a weight saving of 25% to 38% over 
the best competitive steels! 

MALLORY 


The Tapco Group of Thompson Ramo 
Wooldridge has carried out extensive de- 
velopment and testing, proving Mallory- 
Sharon 6A1-4V titanium alloy to be the 
most suitable material for this application. 

It provides the necessary strength and 
ductility without embrittlement or distor- 
tion . . . can be readily welded and age 
hardened to give the welded strength/ 
weight levels required. 

For technical information on MST 6A1-4V 
or other titanium alloys, write to: Air- 
craft & Missile Development Dept., 
Mallory-Sharon Metals Corporation, 
Niles, Ohio. 


SHARON 


MALLORY-SHARO 
tegrated produc 


METALS CORPORATION • NILES. OHIO 
’ of Titanium . Zirconium • Special Metals 




Large, small, 
regular or irregular... 
designers depend on 


KAUPP 

& SONS 

NEWARK WAY 
MAPLEWOOD, N. J. 


Figure on KAUPP 
for Precision 
Components of— 


. MU METAL 

• BRASS 

• INCONEt 

• ALUMINUM 

• COPPER 

• CARBON STEEL 

• STAINLESS STEEL 

• NICKEL 

• MAGNESIUM 

• TITANIUM 

• SILVER 

• SPECIAL ALLOYS 

. HAYNES STELLITE 


Precision formed by 
hydroforming, deep 
drawing or spinning 


Ultra modern plants equipped with high efficiency metal forming 
machines, plus experienced metal-working engineers, assure metal 
components of the highest accuracy. KAUPP craftsmen can work 
to closest tolerances and are thoroughly familiar with the problems 
involved in fabricating today's modern metals for the most 
critical applications. Highest inspection standards insure rigid 
adherence to specifications on instrument cases, covers, weldments 
and sub-assemblies for commercial and military electronics. 





...The Budd Company "teams up” men, minds and machines in a continuous creative 
effort— backed by the most modern and comprehensive research and testing facil- 
ities. The closely integrated work of its divisions and subsidiaries results in ideas, 
products and processes of great value in the design and production of a wide range 
of aircraft, missiles and rockets. 



• Budd Lewyt Electronics, Inc.— Manu- 
facturer of special-purpose data proc- 
essing systems; communications equip- 
ment; instrumentation; products for 
the environmental control of electronic 
equipment. 



• Tatnall Measuring Systems Division 
A complete line of physical testing equip- 
ment, MetalFilm strain gages, standard 
and custom load cells, and a unique 
PhotoStress technique for direct strain 
measurements — all can be tailored to 
aircraft industry requirements. 



• Continental-Diamond Fibre Corpo- 
ration— a pioneer in the development 
and manufacture of special high-heat 
resistant materials for ablation appli- 
cations, laminated and molded plastics, 
vulcanized fibre, and bonded mica in 
the form of sheets, rods, tubes and tapes. 


• Defense Division — A leader in the 
development and fabrication of ad- 
vanced aerospace and atomics struc- 
tures, coupling a broad research and 
engineering capability with extensive 
prototype and production facilities. 

• Nuclear Systems Division — Offers a 
complete line of gamma radiography 
equipment for non-destructive testing, 
providing beam, panoramic and inter- 
nal exposures in shop and field. In- 
accessible airframe areas are readily 
reached by small radioactive sources. 

• Electronic Controls Section — Devel- 
oper and producer of Monautronic Re- 
sistance Welding Controls — the first to 
use feedback principle. Controls assure 
consistently good welds — so vital to 
the aircraft industry — by automati- 
cally compensating for all variables. 


Mi 

COMPAA/Y 


PHILADELPHIA 32, PA.. WASHINGTON 6, D.C., LOS ANGELES 23, CAL 
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Look to Weatherhead 


for Your Special Fluid System Needs 


Weatherhead capabilities extend through the entire 
range of aircraft and missile fluid system require- 
ments: pneumatic, hydraulic, fuel and oil systems 
. . . high and low pressures . . . cryogenics and extremely 
high temperatures. 


Weatherhead — the first company in hydraulic and 
pneumatic connections — continues to lead in creative 
engineering plus precision manufacturing. For fluid 
system reliability in aircraft, missiles and ground sup- 
port equipment, look to Weatherhead! 


The Weatherhead Aviation and Missile Group is staffed 
and equipped to take your requirements on any special 
fluid system need and design the components . . . build 
and test prototypes . . . guide the qualified assemblies 
through production. The result: reliable products qual- 
ity-made under tight timetables at minimum cost. 

In addition, Weatherhead maintains the most extensive 
engineering, manufacturing and testing facilities for 
making parts to your drawings. 


THE WEATHERHEAD COMPANY 

Products for the Aviation and Missile industry 

SPECIAL PRODUCTS DIVISION: Cleveland 8, Ohio 
WESTERN DIVISION: Glendale, California 
EASTERN AIRCRAFT PRODUCTS DIV.: Cleveland, O. 

Export Cable Address: WEATHCO, Cleveland 
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RADOP, GOES SUPERSONIC 

New Weapons Training System 
for Century Series Fighters 


Now, for the first time, operational Century Series 
fighter squadrons can support their own 
weapons training missions with a supersonic 
weapons training system. The new Del Mar 
RADOP (radar /optical) system features a 
probe-nose, Mach 1.5 target and a unique 
combination reel-launcher. 

The supersonic target provides radar 
reflectivity and infrared characteristics 
of multi-jet bombers and contains pro- 
visions for visual tracking at extreme 
ranges and high altitudes. The com- 
bination reel-launcher mounts on a 
single pylon and the launcher and 
target rotate from a horizontal 
to a down position for towing. 

These new Model DF-6MFC 
targets and Model DXL-6A 
reel-launchers are already in 
production and will soon 
be in service with opera- 
tional Air Force squad- 
rons ... as the ninth in a 
line of ad vanced weap- 
ons training systems 
from Del Mar. 



For further information on this or other Del Mar 
weapons training systems in use by the U. S. Air 
Force, U. S. Navy and NATO units, write to Dept. 
AW-SlO-i. 


‘DelWait 





tation and engineering 
service available. Write * 
for literature. 



beaver | 
precision £ 
! products . 

£ INC. 

7 CLAWSON, MICH. 



DESTRUCTING 


missile hardware 


the problems 


adapted for propellant-actuated disconnecting. 
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SAN CARLOS 6, CALIFORNIA 


REACTIVE METALS, REACTIVE METAL ALLOYS AND COMPOUNDS 
SUCH AS Zr. Hf, Nb, Mo, Ta, Be, V. Y. Th and U • Hi-purity powders 
(80-325 Mesh) • Compacts • Parts Fabrication and Welding • 
COATED PARTICLES AND COATED PARTICLE COMPACTS WITH 
COATINGS SUCH AS Nb, Ni, Cr, W, Mo, Cu IN THE THICKNESS 
RANGE OF 2-35 MICRONS • CERAMIC AND CERMET SHAPES 
SUCH AS THERMAL SHOCK RESISTANT ROCKET NOZZLES • 
VACUUM ARC MELTING- INGOTS OF Zr, Be, Ta. W • RESEARCH 
AND DEVELOPMENT; CONSULTATION ON MATERIALS PROBLEMS 


. ; i, 



ALL FROM 


NUMEC 

nuclear materials and equipment corporation 

apollo, Pennsylvania 

cable NUMEC • telephone GRover 2-8411 


Oo 




TONER 


Rubber Co. Inc. ^ 


the Rifled in 


CONSULT STONER FIRST! 


SERVO MECHANISM 


Complete service and production facilities for 

GROUND SuPpOR-p 
CrToG^nIiCS 
nuclear engineering- 
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WHERE THERE IS NO ROOM FOR ERROR- 

The nations’ leading aircraft and missile man- 
ufacturers depend on AETCO reliability for 
the manufacture and assembly of — 

FUEL LINE ASSEMBLIES— HYDRAULIC LINE ASSEMBLIES— 
EXHAUST SYSTEMS 
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MEMO TO AIRCRAFT AND MISSILE DESIGNERS: 

Call on Tactair for de pendable 
hydraulic and pneumatic components 

Does your job include ihc design or procurement of hydraulic and 
pneumatic components for aircraft or missile control systems? 

If so, it will pay you to investigate the advantages of working with 
Tactair. Solving the unusual problem, meeting ultra-critical performance 
specifications, providing precision, high-pressure, high-performance 
valves of the utmost dependability is our job. To do this requires a rare 
combination of creative engineering and specialized manufacturing skills. 

To these must be added precision equipment and long experience with 
weapons system components. Tactair has all these essentials. 


RESTRICTORS AND CHECK VALVES 



A wide variety of Tactair valves and components are performing 
essential functions in today's aircraft and missiles. Typical components 
produced by Tactair include: solenoid selectors, brake controls, master 
brake cylinders, sequence valves, manual selectors, controllable checks, 
restrictors and check valves. Tactair has also developed a servo amplifier 
for the first completely pneumatic autopilot for business aircraft 
and is the sole producer of a commercial pitot-static tester— a portable 
laboratory of indicating instruments that makes possible the fiightline 
testing of pitot and static systems in aircraft. 

We welcome the opportunity of assisting you with your next precision 
valve problem. Every job we do is done on a personalized basis; it has 
been that way for 18 years. Tactair Valve Division, Aircraft Products 
Company, Bridgeport, Pa., BRoadway 5-1000. 











taming toughest terrain... 


TO MOVE MORE MEN, MORE MISSILES A T MORE SPEED, WITH MORE MOBILITY! 


Only modem, multiple-wheeled rubber-tired vehicles 
can be so versatile. They combine both mobility and 
speed . . . are capable of jast highway movement and 
provide exceptional maneuverability over almost 
any kind of terrain. 

These vehicles have the advantages of: • All Wheel 
Traction • Low Floatation Pressures • Proven Cargo 
Stability • Greater Load Capacity 

And most of these vehicles can be made of standard 
axles and transfer cases which are available through 
the world-wide military supply system. These same 
parts can be assembled in combinations to make driv- 


ing units for four, six or eight wheel vehicles. 

Today Rockwell-Standard leads the way for the 
industry with Timken-Detroit® steering axles, drive 
axles, tandem axles, trailer axles and transfer cases; 
and Hydra-Drives® torque converters and power shift 
transmissions. 

Rockwell’s SO years of experience in designing, 
engineering and manufacturing, plus their advanced 
research and testing facilities, insure you of the ut- 
most in dependable, highest quality products. Look 
first to Rockwell-Standard for the best in power 
transmission components. 


ROCKWELL-STANDARD 


CORPORATION 




FOLDED SOLAR VANES ON EXPLORER VI 


Section 
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BEI 


SE CIRCUIT RELIABILITY 
IS VITAL . 


STRATO-THERM 
TERMINALS AND SPLICES 

up to 1200°F. operating 




* « 


CERTI-SEAL SPLICES 
AMPLI-NYL TERMINALS AND SPLICES 


■=> 


. . . AMP's product is morethan fine 
circuit terminals . . . njpre than 
remarkably^ precise com press ion- 
crimp tooling . . . more than an error 
free, fast method of attachment.'', 
AMP's product is finished crimp- 
type terminations on your circuitry 
wires ... by the' hundreds or mil- 
lions ... of the highest reliability 
. . . performing under gruelling 
conditions . . . from basic terminals 
to complete patchcord systems. 
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200 CONTACT CABLE CONNECTORS 

• extremely reliable disconnect for ground 
electronic and instrumentation application 

• connector can be electrically disengaged 
without mechanical separation 

• five indexed positions to permit strain-free 
cable exit 

• identical inserts and contacts 


COMPLETE INFORMATION ON THESE FOUR PRODUCT LINES IS AVAILABLE ON REQUEST. 

AMP Incorporated 

GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 
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SECTION C: AVIONICS 







AMPLIFIERS 



ANTENNAS 
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CABLE ASSEMBLIES 




Brushes, Motor & Generator 
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CABLE ASSEMBLIES 



COMMUNICATIONS 







COMMUNICATIONS 
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CONTROLS 








CONTROLS 



COUNTERS, ELECTRIC 
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COUNTERS, ELECTRONIC 





DIRECTORS 



DIRECTORS 
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FIRE CONTROL 
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FIRE CONTROL 



GYROS 
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GYROS 
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INTEGRATORS 
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MOTOR-GENERATOR 
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MOTOR-GENERATOR 
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OSCILLOGRAPHS 
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POWER SUPPLIES 



RECORDERS 
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Another successfully completed 
Military Contract from I SIE I 


For NORTRONICS 






NORTRONICS 
demanded accuracy 
(0.1%), efficiency (over 
60%) and high regulation (0.1%, 
no load to full load) in the supply of 
power to its Oatico missile pre-flight 
check-out equipment. SIE program- 
mable Power Supplies, furnishing se- 
quential voltages from magnetic tape, 
punched tape or punched card, did 
the job (to MIL Specs, of course).* 
Before and after countdown, on the 
pad or out in space, reliable SIE 
electronics provide the electrical 
"Muscle behind the missile." 




™“" ROM,c * 00 ‘ SIEW 

. Texas • HO mestead 5-3471 




corrosion 


These pages describe only partially our wide line of Precision Rotary Components. Write 
or telephone for CPPC's latest catalogue which gives complete electrical data and draw- 
ings. Special units are available to withstand severe vibration and shock, extremely high tem- 
perature, and radio-active environments. 

Most units available for immediate delivery. Two plants (Clifton Heights, Pa. and Colorado Springs, Colo.) to : 
Home Sales Office: 9014 West Chester Pike, Upper Darby, Pa., Hilltop 9-1200 (Suburban Philadelphia). 
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friend or foe? 


The way to know -An ominous shadow 
over ocean or wasteland ... an unidentified 
"blip” on a radar scope ! A challenge from an 
airborne AN/APX-7 interrogating unit spurts 
into the ether. In microseconds a reply 
identifies the potential marauder as friendly. 
The absence of such a reply alerts the pro- 
tective and retaliatory might of the nation. 



ENGINEERING BEYOND THE EXPECTED 
Packard Bell’s reputation as a leading designer 
and foremost producer of IFF (identification, 
friend or foe) equipment is indicated by the fact 
that both the AN/APX-7 and the AN/APX-6, 
which returns the reply, are products of our 
Technical Products Division. Advanced devel- 
opment, company-sponsored, has recently pro- 
duced miniaturized IFF modules which operate 
up to 200°C. 
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KLIXO 

CIRCUIT BREAKERS, 
PRECISION THERMOSTATS, 
SWITCHES and OVERHEAT PROTECTORS 

For Electronic, Radar and Radio Equipment, Ground 
Support Equipment, Missiles and Aircraft Controls 




Klixon Circuit Breakers, Precision Switches, 
Precision Thermostats and Overheat Protectors are 
small in size and light in weight; they respond 
quickly and with accurate repeat performance; they 
have ample capacity to handle a wide range of elec- 
trical loads; their calibrations stand up in the face 
of severe environmental conditions. 

Competent Metals & Controls engineers at the 


factory and in the field will gladly make test appli- 
cations of the Klixon Line. Write for “Klixon 
Controls for Electronic Equipment, Aircraft and 
Guided Missiles” Catalog. 

Metals & Controls 


2804 41 FOREST STREET. ATTLEBORO. MASS . USA 

A DIVISION OF TEXAS INSTRUMENTS INCORPORATED 


SPENCER PR00UCTS: K 
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Circle 


SYNCHROS -SERVO MOTORS • MOTOR TACH GENERATORS 


400 Cycle: Many for 125°C operation . . . Higher for special applications 


Many Immediately Available From Stock in Small Quantities 


21 23.5 9.0 157.0 24.0 212+j722 28+jll9 263+j69 


0 24.0 37-H139 28+|124 47-H13 30 


0 12.0 48+|255 12+|45 82+j31 


0 67.0 500+jl937 79+j350 594+jl82 


4261 01” Resolver 26.0 


0 22.0 208-H612 34+jl59 243+177 
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“Indefectibility” is a “seventy-five-cent word” 
for perfection (or — freedom from defects). 

No organization of men and machines can attain 
absolute perfection. However, we who are participat- 
ing in Space Age developments must constantly 
strive to do better than has ever been done before. 

Tolerances which couldn’t even be measured ten 
years ago must be met in production today. 

As a manufacturer of components for inertial guid- 
ance and navigational aids systems, we have met and 
conquered the most exacting demands that can be 
made on men and machines. 

As a result of outstanding performance, we are 
currently working at capacity. 


American Standard is the world's 
largest producer of gyro gimbals 


However, we’re never too busy to entertain new 
projects requiring outstanding precision and accuracy. 
A call or letter can arrange an appointment to discuss 
how our facilities and capabilities might expedite 
your programs. 

But if we do have to answer an inquiry with 
“Sorry — insufficient lead time,” you'll know why. 

That’s the penalty of indefectibility. 


THE AMERICAN STANDARD CORPORATION 

SERVING THE LEADERS IN INERTIAL GUIDANCE AND NAVIGATIONAL AI0S 

TREVOSE 1. PENNSYLVANIA (SUBURBAN PHILADELPHIA! MErcury 9-3500 



164 



NOW A SYSTEM 

OF MATCHED COM/NAV UNITS BY ARC 

All Operated From a Single Compact Control Panel 


Here is an integrated COM/NAV system with 
the extra advantage of ARC’S higher perform- 
ance standards. All matched units designed and 
produced by one manufacturer, all units centrally 
controlled from a single compact panel. It in- 
cludes dual omni, two independent communica- 
tions systems, ADF, marker beacon, glide slope, 


audio controls and cabin speaker amplifier. Ac- 
cessibility . . . greater flexibility for adapting to 
special needs. Many combinations available. De- 
serving of complete confidence, this system will 
expand the utility of your business aircraft. All 
basic COM/NAV units certified to Category A of 
applicable FAA TSOs or CAATC. 



yjircraft ^adie Corporation boonton, n. 


OMNI IOC RECEIVERS - COURSE DIRECTORS • AUTOMATIC DIRECTION FINDERS • 360 CHANNEL VHF TRANSMITTER-RECEIVERS • GLIDE SLOPE AND 
MARKER BEACON RECEIVERS • 10-CHANNEL ISOLATION AMPLIFIERS - INTERPHONE AMPLIFIERS • CABIN AUDIO AMPLIFIERS • OMNIRANGE SIGNAL 
GENERATORS AND STANDARD COURSE CHECKERS • 900-2100 MC SIGNAL GENERATORS ■ UHF AND VHF RECEIVERS AND TRANSMITTERS (5 TO 360 CHANNELS). 
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PHILCO TRANSISTORS 






300,000 Gyros Later . . . 

Honeywell’s accomplishments in the design and manufacture of precision gyros 
date back to World War II. From the thousands of Mark XV Fire Control Gyros 
used by our Navy to the famous C-l Autopilot, used in the B-17, B-24, and B-29 
bombers, Honeywell has been instrumental in helping the Armed Services solve 
their fire control and stabilization problems. 

Today, Honeywell supplies gyros for leading missile and aircraft programs, includ- 
ing the Titan, Thor, Atlas, and Talos, Project Scout and Project Mercury, the 
F-106 and the airborne MA-1 Fire Control System. The know-how gained through 
production of over 300,000 gyros enabled Honeywell to design the gyros which 
helped Vanguard I achieve a near-perfect orbit ... so nearly perfect that experts 
estimate this satellite will remain in orbit up to 200 years. 

You can take advantage of Honeywell’s long and successful experience in the design 
and production of gyros and accelerometers. Honeywell offers a complete line of 
inertial components for all applications or can manufacture specific instruments 
to your own design requirements. 

Honeywell 
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HONEYWELL OFFERS A COMPLETELINE OF INERTIAL COMPONENTS 

... to meet the needof all applications 



RATE GYROS 


2 AXIS GYROS 


TYPE M-I00miniature rate gyro assures constant 
damping over a wide operating temperature range s<tKi 

without the use of heaters. The typical damping of 
.6 at — 65°F is obtained without benefit of heat lJLJ 

from the spin motor, and is held virtually constant 
up to a temperature of +250 B F. The gyro spin 
motor will run on one (split), two, or three phase 
power, and is isolated from ground to prevent cir- 
culating ground currents. Write to Boston Division 
for Bulletin M-100. 


Full Scale Range: lo 400 degrees/sec. 
Threshold-Resolution: Less than 0.01 degrees/sec. 
Linearity: Less than 0.1 % of full scale lo Vs range, 
less than 2 % lo full range 
Damping: 0.5 to 0.8 from “65°F lo "250°F 

Vibration: 20 G lo 2000 cps 
Sire: 1" diameter, 2’yjj" long 
Weight: Less than 6.0 ounces 

TYPE GNor "Golden Gnat" is in full production in 
a wide variety of different models, and has been 
proven in operational aircraft during the past two an": ■ 

years. Because of its small size and high perform- 
ance it has been successfully used in a number of 
miniature rate packages. Type GN is gold plated for J|It 

improved corrosion resistance and positive hermetic IJBJ- 

seating. Write to Boston Division for Bulletin GN. Ill 

Full Scale Range: to 600 degrecs/sec. 
Threshold-Resolution: 0.01 degree/sec. 

Linearity: 0.1 % of full scale to Vs range, within 2% 

TYPE JR is particularly well suited for those appli- 
cations where proven reliability must be combined , 

with high performance. A unique quadrilever spring 
suspension assures high sensitivity and a wide full 
scale range under severe environmental conditions. 

The Type JRT gyro is available with heaters for 

those critical applications requiring constant damp- |TT 

ing over the entire operating temperature range 

of the instrument. Write to Boston Division for 

| 

1 

Threshold-Resolution: Less than 0.01 degree/sec. 
Linearity: 0.25 % of full scale 

Vibration: 1 5 G to 2000 cps 
Size: 2” diameter; 4%j" long 
Weight: 1 .6 lbs. 


GG79is a descendant of the JG-700S rate gyro and 
incorporates an advanced damper and design fea- 
tures which adapt it to far more rugged applications. 
A wide selection of maximum turning rates, poten- 
tiometer resistance, and damping ratios is available. 
The GG79 meets MIL-E-5272 requirements. It is 
available with one or two potentiometers. With a 
single potentiometer a rate switch operating at a 
predetermined turning rate can be included. Write 
to Aero Division for Bulletin CC79. 



420 ohms to 15,000 ohms 

• Threshold-Resolution: 0.1 degree/second or 

• Sire: 4” long, 3 3 /« " wide, 3'/i" high 

• Weight: 1.75 lbs. 


LOW COST. GAS 


GG»9is an expendable, low-cost self-energizing 2 
axis gyro designed for single-shot, short-run use 
under high shock, vibration, and acceleration loads. 
A cylinder of compressed gas actuates the rotor and 
uncages the gimbals within 100 milliseconds after 
firing. The GG99 has less than 40 parts, is designed 
to withstand 100 G shock loads and 20 G vibration 
stresses. Rugged simplicity in design provides over- 
all predicted reliability of 0.988. Write to Aero 
Division. 



Drift: 0.5 degree per minute 

Inner axis freedom: Limited to —45 degrees 
Sire: 4.5" long, 2.75" diameter 
Weight: Less than 4 lbs. 


For technical bulletins write to Aero Division or Boston Division as indicated. 

MINNEAPOLIS-HONEYWEll, BOSTON DIVISION, 40 LIFE STREET, BOSTON 35, MASSACHUSETTS 
MINNEAPOLIS-HONEYWEll, AERO DIVISION, 3600 RIDGWAY ROAD, MINNEAPOLIS 13, MINNESOTA 


GG48 FULL FREEDOM GYRO >s a hermetically sealed, 
two-axis, full-freedom gyro. Its all-attitudes capa- 
bility results from the mounting of a conventional 
2-degree of freedom gyro on a third servo-driven 
gimbal which maintains perpendicularity between 
the free gimbals eliminating tumbling and gimbal 
lock. It offers substantial savings in weight and com- 
plexity in flight control, fire control and all attitudes 
indicating and/or bombing systems. Available with 
synchros, potentiometers or both. An electro-me- 
chanical initial fast erection system permits rapid 
realignment of all three gimbals from any position 
during motor warmup. Write to Aero Division for 
Bulletin CG48. 




• Power requirements (gyro motor): 115 volts, 400 eps, 

• Gimbal freedom: 360 degrees in both longitudinal 





Woight: Approx. 9 lbs. including amplifier and pre- 





Warmup time: 50 seconds 

Precession rote: Will process at rales up to 25 


Erection system: Will erect the gyro spindle to vertical 
Shock: Will withstand up to 80 G shock — meets all 


FLOATED GYROS 


GG49 MIG (Miniature Integrating Gyro) combines 
small size and light weight with high accuracy. It is 
a singlc-dcgrce-of-freedom gyro with floated gim- 
bal construction. Based on previous design and pro- 
duction experience with the H1G-4, HIG-5, and 
HIG-6 gyros, the MIG differs from these in that 
it employs a "Dualsyn” combination signal and 
torque generator. It is particularly applicable for 
use in central station instrument platforms and in 
short-time inertial and aided inertial systems. Write 
to Aero Division for Bulletin GG49. 


Fixed Drifts: 

Acceleration sensitive: 1 deg./hr/G linear ac- 



• Drift rate: Extremely low (exact rate classified! 

• Shock: Will withstand shocks in excess of 50 G 

• Sire: 2.73" long, 2" diameter 

• Weight: 0.48 lbs. 


wide-angle MiG family, only slightly larger than 
the standard MIG, provides a small gyro with an 
input angular freedom up to =60 degrees. Because 
of of this wide input freedom it is particularly 
adaptable to strapped down attitude reference sys- 
tems, rate packages and fire control systems. The 
wide-angle MIG also uses a permanent magnetic 
torquer which allows torquing rates up to 80.000 
degrees per hour. Write to Aero Division. 



(800 degreos/hr/ma) 




• Input notch alignment: 3 mr 

• Operating temperature: 180 F up to 500 s F 




GG37 GYRO is an advanced version of the Hermetic 
Integrating Gyro. It is a small, highly precise sin- 
gle-degree-of-freedom control gyro specifically de- 
signed for inertial platform stabilization application 
and features a permanent magnetic torquer. Per- 
formance figures, though presently classified, are 
available on a necd-to-know basis. Write to Aero 
Division. 



GG76 GYRO is a small, lightweight, hermetically- 
sealed integrating gyro specifically designed to meet 
increasingly rigid requirements for platform stabi- 
lization and rate measurement applications. It com- 
bines the basic features of the HIG-4 gyro with 
significant advancements in acceleration sensitive 
and non-acceleration sensitive drift rates. Detailed 
information covering the GG76 is classified. 
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SEEBURG CAPABILITIES 

that can help you solve your problems 
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Around the World Proof of RELIABILITY! 



It takes a lot of faith in your flying equipment to circle 
the world in a light plane. Frank D. Hansen and his 
co-pilot, Dan Sorkan, did it in 40 days, with complete 
confidence in the performance of their Piper Apache 
. . . sparked by AC SR-83P Aircraft Spark Plugs. 
Starting from Chicago, they flew “Freedomland” through 
almost every type of weather: from the frigid blasts of 
Greenland to thunderstorms over Europe; from the blazing 
heat of Beirut to the monsoons of Calcutta. That’s why 
they insisted on AC Spark Plugs. 

Their confidence in AC Aircraft Spark Plugs was well 
founded. Says Hansen: “We used ACs exclusively, and 
every mile added to AC’s reputation for reliability.” 

Try ACs in your plane. You’ll soon discover that AC 
Aircraft Spark Plugs MUST BE THE BEST! 


AC SPARK PLUG & THE ELECTRONICS DIVISION OF GENERAL MOTORS 




AIRCRAFT 
SPARK PLUGS 


Circle 
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BUILT IN RELIABILITY* BY FAIRCHILD 


RATE GYROS — Fairchild's Subminiature Floated Rate 
Gyros (%" dia. x 2" long) will take 150g's of shock and 
50g’s at 2000 cps vibration even for rates as low as 1 0 
per second. Model RG-100 has fully controlled damping 
with ±15% from — 40°C to 200°F; Model RG-101 
has partially controlled damping for those applications 
which require operation over a smaller temperature 
range. 

ACCELEROMETERS — Fairchild's line of accelerometers 
measure linear accelerations in the ±!4 to ±50G 
range, with natural frequencies from 5 to 175 cps de- 
pending on G range. Miniature Model TA-400 ( 1 % B " 
dia. x %" long) has a sensitive a.c. pick-off, withstands 
1 00G shock and 50-2000 cps at 20G vibrations and has a 
0.5% accuracy; Model TA-100 has a pot pick-off avail- 
able with linear or non-linear outputs. 


POTENTIOMETERS — Fairchild's High Reliability Po- 
tentiometers can be had in %" to 5" diameters, single 
and multi-turn, linear and non-linear, in standard and 
high temperature versions and with linearities as high as 
.009%. 

PRESSURE TRANSDUCERS — Fairchild's Precision Line 
of Pressure Transducers include both bourdon tube and 
capsular diaphragm types for measuring pressures from 
1 to 10,000 psi absolute, gauge, or differential. Also 
evacuated case version for absolute measurements of 
corrosive fuels. Standard units have pot pick-offs; a.c. 
type pick-offs available on special order. All designs with- 
stand 2000 cps 25G vibration and 50G shock. 

For more information regarding Fairchild Precision Com- 
ponents call the nearest Fairchild office or write Fair- 
child Controls Corporation, Dept. 37Y. 


Los Angeles Phone Raymond 3-5191 
San Diego Phone Academy 2-040a 
Denver. Colo. Phone Wesi 5-4646 
Orlando, Fla. Phone Garden 2-6197 
* ' I" Phone Spring 4-4174 


for Reliability in Performance. 


Ph °Phone°Welis 8-5600 




AccfiMOMjrees 
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ANNOUNCING A NEW DEVELOPMENT 
BY BENDIX 



Provides a 
engine 


continuous condensed display of turbine 
vibration and temperature conditions 


A landmark in engine instrumcmaiion progress is the Bcndix* 
Temperature-Vibration Monitor which simultaneously displays 
the findings of 40 temperature and 8 vibration sensors strategi- 
cally located on all 4 engines of a turbine powered aircraft. This 
data is presented on the flight deck of the aircraft in bar graph 
form so that it can be continuously monitored and easily read. 

The average displacement of 8 vibration pickups is displayed 
continuously on the lower cathode ray tube with the top of the 
bar graph indicating vibration displacement on the grid scale. 
This continuous monitoring of vibration immediately indicates 
excessive unbalance on the jet engine. 

The temperature analysis normally associated with the exhaust 
gas thermocouples will locate faulty burners, bad combustion 


conditions around the turbine engine exhaust. The temperature 
display in the “all** position presents maximum and minimum 
temperatures on the upper cathode ray tube continuously for 
the four engines as reference to a temperature datum set in by 
the operator. The individual engine temperatures can be 
displayed as 1 0 bar graphs whose deflection can be read on the 
tube scale as deflections above or below* the temperature datum, 
and individual degrees may be accurately and easily read from 
the digital read-out dial. 

The equipment, initially developed for BOAC, is applicable 
to all airline and military turbine powered aircraft. The equip- 
ment for the four engine installation is approximately 30 lbs. 
ind includes the Temperature- Vibration Monitor pictured above 



Scintilla Division 





Reader-Servic 
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SEMICONDUCTOR RECTIFIERS AND SPECIAL DEVICES 

for aircraft, missiles and spacecraft 


A partial listing of the widest line of high relia- 
bility diodes, rectifiers and special semiconductor 
devices available to industry, all featuring her- 
metically sealed packages . . . all designed and 
tested to rigid military specifications. Available 
but not listed are such high reliability, high tem- 
perature JAN Types as the JAN 1N53S, 1N540 


and 1N547 axial lead silicon diodes, and JAN 
1N253, 1N254 and 1N255 stud mounted silicon 
power diodes. Select the exact unit for your needs 
from the broad International Rectifier line. For 
details on any of the devices listed, contact our 
Military Sales Department, or the nearest Interna- 
tional Rectifier Corporation sales representative. 
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Circle Number 176 on Reader-Service Card 



E-I hermetically sealed terminations and custom sealed 
components have proven their ability to withstand the 
extreme environments encountered in today's critical 
applications. In addition to their complete dependability 
in all types of commercial and military service, E-I 
offers engineers wide design latitude ... a complete line 
of standard seals, custom design service on "specials” 
. . . and custom sealing of components of your own 
manufacture. Check your next seal requirements with 
E-I, or request catalog on standard terminals, now! 





ELECTRICAL INDUSTRIES 

Division of Philips Electronics, Inc. MURRAY HILL, NEW JERSEY 







AVIONICS RELIABILITY... 

The extremely high reliability of amphenol components has been proved in 
tough avionic and missile applications. Emphasis on engineering for reliability 
—in design and for production— has been responsible. 

Cables and connectors are vitally important contributors to systems reli- 
ability. Specify these amphenol components with confidence that engineering 
for reliability will be our continuing concern. 



Amphenol-Borg Electronics Corporation 
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90.5 POUNDS. ..1.6 CUBIC FEET... 

The AMPEX AR-200 magnetic recorder 
for rugged airborne or mobile use 


The Ampex AR-200 is a precision laboratory-quality 
magnetic recorder for accurate data acquisition un- 
der the shock, vibration and temperature extremes 
of mobile or airborne use. It performs reliably at 
temperatures from — 54°C. to +95°C., at altitudes 
to 100,000 feet, and withstands 15g shocks or lOg 
vibration. Modular, solid-state, printed-circuit 
electronic assemblies contribute to the compactness 
and low power requirement of the unit. 

The AR-200 is available for either V 2 inch or one- 
inch tape. It records 7 analog or 8 digital tracks on 
V 2 inch tape. For one-inch tape it provides 14 analog, 
16 or 32 digital, or a combination of 7 analog and 
16 digital tracks. It operates at six standard speeds 
from 1% to 60 ips. Power requirement is standard 
aircraft 28-volt DC. Converters are available for 
other power sources. Accessories include servo 
speed control, remote control and test unit, making 
the AR-200 a completely engineered system for air- 
borne data acquisition. For complete specifications 
write for the Ampex AR-200 brochure. 



Direct Record Amplifier 

Frequency response (of Direct Record Amplifier 

output): ± Vi db from 50 to 80,000 cps; ±1!6 db from 50 to 
200,000 cps at a constant ambient of 20°C. From 50 to 
200,000 cps ±3H db throughout an ambient temperature 
range of 0°C. to +75°C. 

Signal-to-noise ratio: 35 db down at normal operating level 
(for 500-cps signal). 

Input impedance: 10K ohms, unbalanced to ground. 

Input level: 1 volt RMS for normal record level; from 0.6 to 
50 volts RMS accepted without significant performance 

Harmonic distortion: 1% at 600 cps at 30 ips. 

System crosstalk: Down 25 db between any two adjacent 
tracks. 


FM-Carrier Record Amplifier 

Frequency response: ±V4 db from DC to 10,000 cps at 60 ips. 
Noise: Minimum 45 db down at normal operating level. 
Harmonie distortion: Less than 296. 

DC drift: Less than 1% per week peak-to-peak of center 
frequency. 

Input impedance: 10K ohms, unbalanced to ground. 

Input level: 0.7 volts RMS (minimum) for 40% deviation of 
FM carrier signal. 


PDM Record Amplifier 

Pulse accuracy: ± 2 microseconds at 30 ips. 

Pulse length: 50 to 700 microseconds at 30 ips. 

Input impedance: 10K ohms, unbalanced to ground. 
Input signal: Nominal +5 volts RMS (rise and decayjti 


Digital Write Amplifier 

Input impedance: 10K ohms, unbalanced to ground. 

Input level: +6 volts minimum, direct-coupled, referred to 

Transfer rate: Up to 75,000 bits/second. 


AMPEX DATA PRODUCTS CO. 
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NEW UNITS 

of proven reliability 
from 

American- Standard * 


9 Now a gyro-accelerometer leant with performam 
up by an order of magnitude. 

9 They require no healers, have compensated 
damping 0.5 ± 0.1 from —!,5 0 F to +210°F. 
M They have zero stability with temperature 
fi < ±0.25% of full scale. 

9 Null offset during vibration up lo levels of 
G's, over the frequency span of 0 to 2000 
Bps, is less than 0.015°/sec/G. 


9 GR-Ht, linear acceleration sensitivity over 
JR ' entire temperature range <O.OS°/sec/G. 


' The characteristics of these units, with respect 
to natural frequency, sensitivity, damping, 
and pickoff or motor excitation, may be modified 
to match most individual requirements for 
hardware compatible with system functions. 
Write American-Standard, Military Products 
Division, Norwood, Massachusetts. 


Ami iiicw-, S tand. ml 


GR-H4 

and the 

AP-S1 



SUPERI 


m heat control systems 


Extremely compact proportional and switch-type heat control 
systems from Magnetic Controls Company are accurate to within 
.01° F. and are available in models to handle a wide variety of 
output requirements. Typical applications include gyros, inertial 
platforms, jet aircraft windshield anti-icing and anti-fogging 
systems, aircraft cabins, and guidance shipping containers. 


in voltage monitoring systems 

The thousands of critical voltages in computers — which 
must be monitored in order to track missiles accurately 
— led to the voltage monitoring systems developed by 
Magnetic Controls Company. Use of highly sensitive, 
rugged magnetic amplifiers in these systems assures super- 
accurate response from varying load currents and line 
voltages. 


in static inverters 

Ultra-reliable static power inverters from Magnetic Controls Com- 
pany utilize tuning-fork oscillators for precision frequency, plus 
transistor, silicon controlled rectifier and magnetic amplifier cir- 
cuitry for stable power output. These super-accurate inverters are 


If you have applications requiring super-accurate heat regu- 
lating, voltage monitoring or power inverting systems, it will 
pay you to contact Magnetic Controls Company. Write or 
phone today for complete information. 


c 


MAGNETIC CONTROLS COMPANY 


6407 CAMBRIDGE STREET, MINNEAPOLIS 26, MINNESOTA * WEsI 9-4691 
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INTEGRATING 

MOTOR 

GENERATOR 


is the smallest of its type 

this motor generator is 

output of .5V/1000 RPM, 

variation of temperature 
(— I5°Cto+75"C)of±.4% 
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En Garde! 


Melpar is an arsenal of technology supplying 
vital electronic elements linked to the nation's 
alert, en garde defense posture. Advancing the 
state of the electronic art is our mission — in- 
volving original conception, design, expedited 
production, and logistics support. Melpar equip- 
ment is created and produced for world-wide 
governmental, industrial and space application. 


MELPAR ? INC 



Helping to guarantee a vital 
"something” for a rainy day 


The effectiveness of America’s defense "umbrella”— today 
and tomorrow— depends on instant availability of superior elec~ 
tronics weapons. 

For over seven years, the Hallicrafters company has been 
answering this urgent need with *QRC— Quick Reaction 
Capability. 


hallicrafters - 

QRC 


For your electronic requirements . . . from single circuit to 
complete system ... for application on land, sea, air or space 
. . . Hallicrafters QRC can provide you with this unique design 
and production service in electronics. 


ENGINEERS: Join our rapidly expand- 
Information address your inquiry to: 




hallicrafters 0 company 


1 1 LITARY ELECTRON 


CHICAGO 24, I 

RELIABLY SOLVED 


WESTING! 


BRAKE COMPANY 


URGENT 
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These are records off leadership in 



As aircraft operate at ever-faster supersonic 
speeds and as missiles fly farther into outer 
space, a hundred problems of configuration, 
temperature, pressure, timing, stress — and tele- 
metry, dazzle the art of measurement. The 
Honeywell Visicorder directly records these 
and hundreds of other transients that flee 
through time at rates up to 8000 cycles a second. 
These records show only a few of the uncounted 
ways in which the Visicorder is leading the way 
to refinements in aircraft and spacecraft. 


A Visicorder charts performance of a valve in 
the tail assembly of a jet airplane for the Parker- 
Hannifin Corporation of Cleveland, Ohio. 



GYPO 
OUTPUT 
PHAS E AH 6 L£ 
AMPLITUDE* !* £T 


Whittaker Gyro Division of Telecomputing 
Corp., Van Nuys, Calif., makes permanent, 
rapid test records of production gyros. In these 
tests the Visicorder compares controlled angu- 
lar velocities as a reference base to simultane- 
ously recorded variables. 


REFERENCE DATA: Write for Visicorder Bulletins 906B and 1012. 

Minneapolis-Honeyuell Regulator Co., Industrial Products Group, Hei/and Division, 5 200 E. Evans Ave., Denver 22, Colorado 


space/aeronautics research 



Amoco Chemical Corporation uses the Visi- 
corder to chart the constancy of pressures dur- 
ing the burning cycle of a solid- propellant 
jet aircraft starter cartridge during production 
testing at the Seymour, Ind., plant. 


These V isicorder studies of aerodynamic damp- 
ing coefficients on an airframe were made at the 
AEDC Gas Dynamics Facility at Tullahoma, 
Tennessee, by ARO, Inc. 



To record high-frequency variables — and monitor them as 
they are recorded— use the Visicorder Oscillograph. Call your 
nearest Minneapolis-Hoiieywell Industrial Sales Office Jor a 
demonstration. 


Honeywell 
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HIGH TEMPERATURE AC GENERATING SYSTEMS 



AC Generators 


AC Voltage Regulators and SYSTEM COMPONENTS 





HIGH TEMPERATURE DC GENERATING SYSTEMS 


DC Generators 


DC Voltage Regulators 
and 

CONTROL PANELS 


BENDIX RED BANK-UNEXCELLED PERFORMANCE 


AROUND THE 



AROUND THE 



There’s no questioning the quality of electrical 
power equipment when it’s made by Bendix Red 
Bank. The proof is in acceptance — almost universal 
acceptance. Twenty-four hours a day, in countries 
around the world, equipment like that shown above 
is proving that skillful design and expert engineering 
(plus an almost unmatched quality control system) 
can build an international reputation for dependable 


performance. If you can use quality like this, call on 
us for recommendations. Write today for brochure 
detailing our engineering, production, and service 
facilities, red bank division, bendix aviation cor- 
poration, EATONTOWN, NEW JERSEY. 

West Coast Sales and Service: 1 17 E. Providencia Ave., Burbank, Calif. 

Canadian Affiliate: Aviation Electric, Ltd., P.O. Box 6102, Montreal, P. Q. 

Export Sales and Service: Bendix International Division, 205 E. 42nd St., New York 17, N.Y. 


wawrA'' Division 
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